3GPP TSG-RAN WG4 Meeting # 94-e-Bis 		  		                                      R4-2005839
Electronic Meeting, 20 – 30 Apr., 2020

Agenda item:			6.1.5.2, 6.1.5.8, 6.1.5.9, 6.1.5.10, 6.1.5.13
Source:	Moderator (MediaTek Inc.)
Title:	Email discussion summary for [94e Bis][105] NR_unlic_RRM_Core_Part_2
Document for:	Information
Introduction
This document is the email discussion summary for [94e Bis][105] NR_unlic_RRM_Core_Part_2 with the following topics covered
· Topic 1:	Cell re-selection (AI 6.1.5.2)
· Topic 2:	Interruptions due to operation in non-NR-U serving cells (AI 6.1.5.8) 
· Topic 3:	Active BWP switching (AI 6.1.5.9)
· Topic 4:	RLM and link recovery procedures (AI 6.1.5.10)
· Topic 5: Timing (AI 6.1.5.13)
List of candidate target of email discussion for 1st round and 2nd round 
· 1st round: Decide on the scope, priority, options and tentative agreement to be discussed in the 2nd round. Conclude issues with strict consensus, if any.
· 2nd round: Conclude the issues identified in the 1st round. 
Topic #1: Cell re-selection (AI 6.1.5.2)
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2003551
	Qualcomm Incorporated
	Observation 1. In the initial acquisition stage, UE cannot reliably decide on the presence or absence of an SSB based on a single sample (SMTC occasion).
Proposal 1. Ms is the number of DRX cycles with at least one SMTC where SSBs are unavailable at the UE during Nserv. 
Table 4.2A.2.2-1: Nserv
	DRX cycle length [s]
	Nserv [number of DRX cycles]

	0.32
	M1*4+M1*Ms

	0.64
	M1*4+M1*Ms

	1.28
	2+Ms

	2.56
	2+Ms

	Note 1:  The requirements apply, provided that Ms<= Ms,max, where Ms,max=[8] for DRX cycle length < 1.28 s, [4] for DRX cycle length ≥ 1.28 s.
Note 2:  The UE shall restart the measurements used for serving cell evaluation if Ms exceeds Ms,max.
Note 3:  At least one SSB index in the same SSB position index shall satisfy the side conditions in clause B.1.2 during Nserv. 



Proposal 2. All side condition tables in Appendix B.1 of TS 38.133 to be updated to reflect spectrum for unlicensed access. This update can follow the conclusion of discussions in RF room on REFSENS for NR-U. 
Observation 2. In the detection stage, UE cannot reliably decide on the presence or absence of an SSB based on a single sample (SMTC occasion). If it could, then R15 requirements would have used one sample for the identification stage.
Observation 3. Mandating a UE that operates in unlicensed spectrum to always monitor all candidate SSB positions during measurement and evaluation phases results in increased power consumption compared to a R15 UE. In addition, in many deployments such as Industrial IoT or FBE, the rate of CCA failure is quite low. 
Proposal 3. Clarification NOTEs to be added to Tables 4.2A.2.3-1 as in the following:
Table 4.2A.2.3-1: Tdetect,NR_Intra, Tmeasure,NR_Intra and Tevaluate,NR_Intra
	DRX cycle length [s]
	Tdetect,NR_Intra [s] (number of DRX cycles)
	Tmeasure,NR_Intra [s] (number of DRX cycles)
	Tevaluate,NR_Intra
[s] (number of DRX cycles)

	0.32
	0.32x([36]+Md)xM2 
{([36]+Md)xM2}
	0.32x([4]+Mm) xM2
{([4]+Mm)xM2}
	0.32x([16]+Me) x M2
{([16]+Me)xM2}

	0.64
	0.64x([28]+Md)  
{[28]+Md}
	0.64x([2]+Mm) 
{[2]+Mm}
	0.64x([8]+Me) 
{[8]+Me}

	1.28
	1.28x([25]+Md)
{[25]+Md}
	1.28x([1]+Mm)
{[1]+Mm}
	1.28x([5]+Me) 
{[5]+Me}

	2.56
	2.56x([23]+Md)
{[23]+Md}
	2.56x([1]+Mm)
{[1]+Mm}
	2.56x([3]+Me) 
{[3]+Me}

	Note 1: M2 = 1.5 if SMTC periodicity of measured intra-frequency cell > 20 ms; otherwise M2=1.
Note 2: Md, Mm, Me are the number of SMTC occasions not available at the UE during the corresponding time periods.
Note 3: Mm,max, Md,max and Me,max is the maximum value of Mm, Md and Me. Mm,max: TBD for 0.32 s DRX cycle length; [8] for 0.64 s DRX cycle length; [4] for 1.28 s DRX cycle length; TBD for 2.56 s DRX cycle length, and Md,max=[4]*Mm,max, Me,max=[2]*Mm,max.
Note 4: UE shall restart the measurements if the limits are exceeded.
Note 5: At least one SSB index in the same SSB position index shall satisfy the side conditions in clause B.1.2 during Tdetect_NR_intra.
Note 6: UE considers a SMTC occasion unavailable if the SSB index of the identified cell at the detected SSB position index is not available.


Same notes to be added to Table 4.2A.2.4-1.
Proposal 4. For a cell that is already identified, after N unsuccessful measurement attempts due to exceeding the max number of unavailable SMTC occasions, UE may restart from the detection stage again. Value of N can be further discussed in RAN4. 
Proposal 5. No specification of parameter  or its value is needed in TS 38.133.

	R4-2004182
	Ericsson
	Proposal #1: Paging interruption time shall not exceed TSI,CCA + 2*Ttarget_cell_SMTC_period ms, where TSI,CCA is the time required to acquire the SI when the operating carrier is subject to CCA failures.
Proposal #2: The UE initiates cell selection procedures for the selected PLMN as defined in TS 38.304 when exceeding any of Md,max, Mm,max, or Me,max.

	R4-2004269
	Huawei, Hisilicon
	Proposal 1: The inter-frequency carriers include carriers on unlicensed band and/or licensed band as defined in 4.2A.2.1.
Proposal 2:
“The UE shall be able to evaluate whether a newly detectable inter-frequency cell meets the reselection criteria defined in TS38.304 within Kcarrier_wo_CCA * Tdetect,NR_Inter + Kcarrier_CCA * Tdetect,NR_Inter_CCA  if at least carrier frequency information is provided for inter-frequency neighbour cells by the serving cells when Treselection = 0 provided that the reselection criteria is met by a margin of at least 5 dB in FR1 for reselections based on ranking or 6dB in FR1 for SS-RSRP reselections based on absolute priorities or 4dB in FR1 for SS-RSRQ reselections based on absolute priorities. The parameter Kcarrier_wo_CCA is the number of NR inter-frequency carriers on licensed band and Kcarrier_CCA is the number of NR inter-frequency carriers on unlicensed band indicated by the serving cell. An inter-frequency cell is considered to be detectable according to the conditions defined in Annex B.x.y for a corresponding Band.”
Proposal 3: There is no need to define the exact value of SI reading in the core parts for NR-U.
Proposal 4: The definition of available SSB shall be aligned among requirements for NR-U.



Moderator: CRs are moved to Section 1.3.2
Open issues summary
Cell re-selection
Issue 1-1: Side condition.
· Proposals
· Option 1: (Qualcomm)
· At least one SSB index in the same SSB position index shall satisfy the side conditions in clause B.1.2 during Nserv (or Tdetect,NR_Intra, Tmeasure,NR_Intra, Tevaluate,NR_Intra).
· All side condition tables in Appendix B.1 of TS 38.133 to be updated to reflect spectrum for unlicensed access. This update can follow the conclusion of discussions in RF room on REFSENS for NR-U 
· Recommended WF
· Need more discussion

Issue 1-2: Definition of unavailable SMTC occasions.
· Proposals
· Option 1: (Qualcomm)
· UE considers a SMTC occasion unavailable if the SSB index of the identified cell at the detected SSB position index is not available.
· Recommended WF
· Agreeable or postpone to performance part?

Issue 1-3: UE behaviour upon exceeding max number of unavailable SMTC occasions in the measurement stage.
· Proposals
· Option 1: For a cell that is already identified, after N unsuccessful measurement attempts due to exceeding the max number of unavailable SMTC occasions, UE may restart from the detection stage again. Value of N can be further discussed in RAN4 (Qualcomm)
· Recommended WF
· Need more discussion

Issue 1-4: Whether to specify the value Y
· Background: According to the agreed WF R4-2002336 in last meeting,
· the maximum number of times Y when any of Md,max, Mm,max, and Me,max, is exceeded before the UE initiates cell selection procedures for the selected PLMN as defined in TS 38.304 is unspecified. FFS whether and how to capture the above agreement in TS 38.133
· Proposals
· Option 1: No (Qualcomm)
· Option 2: Y=1 (Ericsson)
· Recommended WF
· Need more discussion

Issue 1-5: Whether to divide the inter-frequency measurement requirements based on carriers on licensed band and unlicensed band
· Proposals
· Option 1: Yes (Huawei)
· The UE shall be able to evaluate whether a newly detectable inter-frequency cell meets the reselection criteria defined in TS38.304 within Kcarrier_wo_CCA * Tdetect,NR_Inter + Kcarrier_CCA * Tdetect,NR_Inter_CCA  if at least carrier frequency information is provided for inter-frequency neighbour cells by the serving cells when Treselection = 0 provided that the reselection criteria is met by a margin of at least 5 dB in FR1 for reselections based on ranking or 6dB in FR1 for SS-RSRP reselections based on absolute priorities or 4dB in FR1 for SS-RSRQ reselections based on absolute priorities. The parameter Kcarrier_wo_CCA is the number of NR inter-frequency carriers on licensed band and Kcarrier_CCA is the number of NR inter-frequency carriers on unlicensed band indicated by the serving cell. An inter-frequency cell is considered to be detectable according to the conditions defined in Annex B.x.y for a corresponding Band.
· Recommended WF
· Need more discussion

Paging interruption
Issue 1-6: Paging interruption delay requirements
· Proposals
· Option 1: Paging interruption time shall not exceed TSI,CCA + 2*Ttarget_cell_SMTC_period ms. TSI,CCA is the time required to acquire the SI when the operating carrier is subject to CCA failures. (Ericsson)
· Recommended WF
· Moderator: Do we also need to consider unavailable SMTC for Ttarget_cell_SMTC_period?

Companies views’ collection for 1st round 
Open issues 
Issue 1-1: Side condition.
	Company
	Comments

	XXX
Qualcomm
	Issue 1-1: we support option 1 and note that in idle state, UE may not have the knowledge of Q factor. Moreover, this is a further needed clarification on what “unavailable SMTC” means. The second bullet in our proposal is straightforward and should not be controversial. 

	MediaTek
	Agree with Option 1.

	Ericsson
	The first bullet: shouldn’t we wait for the outcome of the similar discussion for RLM?
The second bullet: it’s performance part, and we do not necessarily agree that we need to change either

	Nokia
	We do not support Option 1, and we believe that we should wait the outcome for similar discussions. We can postpone the discussions related to performance part.  

	Apple
	Issue 1-1: support option 1.

	Intel
	Option 1 can be agreed. But how to implement CR shall up to RF CRs agreed. 



 
Issue 1-2: Definition of unavailable SMTC occasions.
	Company
	Comments

	ZTE
	Perhaps postponing it to performance part is a good idea.

	Qualcomm
	Issue 1-2: this is also discussed in the context of measurement and RLM. Suggest to use the same conclusions and not further discuss it here.

	MediaTek
	Agree with Option 1. 

	Huawei 
	We think it is related to the discussion of requirement to monitor QCL-ed SSB. The definition of available/unavailable SMTC/SSB shall be aligned.

	Ericsson
	Postpone

	Nokia
	Postpone to performance part.

	Apple
	Issue 1-2: use the same clarification in PSS/SSS detection and measurement. 

	Intel 
	Option 1 can be agreed. But we prefer such definition for NR-U RRC idle is consisted with others parts (e.g. RRC Connected mode requirements). 


 
Issue 1-3: UE behaviour upon exceeding max number of unavailable SMTC occasions in the measurement stage.
	Company
	Comments

	ZTE
	In general we can agree with the proposed design. Further discuss on value of N.

	Qualcomm
	Issue 1-3: similar proposal is being discussed in Part 3 email discussion and we suggest to use the same conclusions. 

	MediaTek
	Option 1 is OK to us. 

	Ericsson
	Is there a risk that the UE will not be able to search for better neighbors, especially on another carrier?
· Further clarification: we should require the UE to initiate the cell detection procedure on any of the configured carriers. We should not perform cell detection again on the same cell, that does not make sense.

	Nokia
	We also agree with the proposed design.

	Apple
	Issue 1-3: same as the issue 2-4-1 on thread #106, we may not need to specify UE implementation here. We can clarify that the requirement is not applied when N unsuccessful measurement attempts is reached.

	Intel
	For UE behavior itself, we can support Option 1. In our views, such condition of “N” shall be same as that of known/unknown conditions for some other requirements in NR-U (e.g. intra/inter frequency measurements). 


 
Issue 1-4: Whether to specify the value Y
	Company
	Comments

	XXX
	

	Qualcomm
	Issue 1-4: there should not be a parameter Y. RAN4 has already introduced 3 parameters and 3 caps related to each of the parameters. We think this issue is related to issue 1-3 above. If UE fails the measurement stage, does it make sense to immediately initiate the cell selection or restart the detection stage?

	MediaTek
	Agree with Option 1. New procedure to initial cell selection should be introduced by RAN2.

	Ericsson
	We support Option 2. But we still need to define UE behavior (to go to initial cell search).
· Further clarification: actually, we do not need to explicitly define Y anywhere. But we need to define the UE behavior upon exceeding the Md,max, Mm,max, and Me,max. The behaviour can be as follows:
· Upon exceeding Mm,max: UE initiates cell detection procedure on any of the configured carriers (not on the same carrier because then UE is likely to experience the same problem).
· Upon exceeding Me,max: UE initiates cell detection procedure on any of the configured carriers (not on the same carrier because then UE is likely to experience the same problem).
· Upon exceeding Md,max: UE initiates cell selection procedures for the selected PLMN as defined in TS 38.304 is unspecified.
· Further clarification: Issue 1-4 has to be discussed together with issue 1-3.

	Nokia
	Option 1: there is no need to specify the above. The procedures/ conditions for starting cell selection are already specified in TS 38.304 and were not modified by RAN2 to account for LBT failure.

	Intel
	Support Option 1 as UE in idle mode. 


 
Issue 1-5: Whether to divide the inter-frequency measurement requirements based on carriers on licensed band and unlicensed band
	Company
	Comments

	ZTE
	Agree to have something like Kcarrier_wo_CCA * Tdetect,NR_Inter + Kcarrier_CCA * Tdetect,NR_Inter_CCA, exact wording should be FFS.

	Qualcomm
	Issue 1-5: we support option 1.

	MediaTek
	Option 1 is ok to us

	Huawei
	We support option 1

	Ericsson
	No need to split, it’s for the sum of NR-U and non-NR-U carriers

	Nokia
	We prefer not to introduced Kcarrier_wo_CCA , otherwise it will be required to change it over the specification. Wouldn’t it be enough to only add the new part: Kcarrier_CCA * Tdetect,NR_Inter_CCA ? And clarify that the “new K” applies only to carrier frequencies with CCA. Another option is to follow what Ericsson mentioned.

	Apple
	Issue 1-5: fine with option 1.

	Huawei
	Further clarification:
The intention to split is that the inter-frequency carriers that UE shall be able to monitor in 4.2A.2.1 could be carriers on licensed band and unlicensed band. As stated in our CR, “The inter-frequency carriers include carriers on unlicensed band and/or licensed band.”. It doesn’t change the number of carriers that UE is required to monitor, it is the sum of NR-U and non-NR-U carriers as Ericsson’s comments.
If not split K into Kcarrier_wo_CCA and Kcarrier_CCA , the requirement of Kcarrier_CCA * Tdetect,NR_Inter_CCA will lead to confusion that UE will only monitor NR-U carriers.

	Intel
	Support Option 1. For other RRM requirements for NR-U, we generally following the principle same as Option1. 


 
Issue 1-6: Paging interruption delay requirements
	Company
	Comments

	XXX
Qualcomm
	Issue 1-6: we can support option 1.

	MediaTek
	Option 1 needs more clarification. It needs to consider unavailable SMTC for Ttarget_cell_SMTC_period, because  Ttarget_cell_SMTC_period is used for sync, which will be impacted by LBT. Thus, it should be Ttarget_cell_SMTC_period+ L, where in L is the # of unavailable SMTC.

	Ericsson
	We support Option 1. TSI,CCA is just a variable with a name different from Rel-15 to distinguish from Rel-15, this approach is aligned with general agreements on SI reading from RAN4#94-e. 

	Nokia
	We support Option 1.

	Intel
	The part of “2*Ttarget_cell_SMTC_period” is for the time to swithch other cells and synchronization. It shall be different with that of NR Rel15. If the LBT unavailable time is not include in Tsi_cca, it shall be added explicitly here.



CRs/TPs comments collection
Moderator: The baseline CR is recommended according to agreed job partition in R4-1912663.
	Requirements
	Comments
	CR responsibility

	
	
	TS 36.133
	TS 38.133

	Cell reselection
	Intra-frequency
	N/A
	Huawei

	
	Inter-frequency
	
	

	
	Inter-RAT
	Ericsson
	




	CR/TP number
	Comments collection

	R4-2004183

	Moderator: Collect comments on all CRs. The company responsible for the final CR will provide the final CR, based on the collected comments.

	
	ZTE: Changes to 4.2.2.7 not mentioned in cover sheet. Changes to 4.2.2.4, 4.2.2.5 and 4.2.2.7 should depend on the outcome of discussions on the applicability rule.

	
	Qualcomm: need to wait for agreements to be reflected in the CR. Also, errors such as the following is seen in the CR: 
measurement rules provided Mm ≤ Mm,max. Otherwise, if Mm ≤ Mm,max the UE shall initiate cell

	
	Huawei: There are some parts which are inconsistent with agreements, such as:
“Otherwise, if Me > Me,max the UE shall initiate cell selection procedures for the selected PLMN as defined in TS 38.304”
According to the agreements in R4-1910551, UE shall restart the measurements if the limits are exceeded.
Also for Md, Mm.

	
	Nokia, Nokia Shanghai Bell: 
There are two clauses with number 4.2A.2.4.
The maximum interruption in paging reception is not agreed yet. 
“Otherwise, if Me > Me,max the UE shall initiate cell selection procedures for the selected PLMN as defined in TS 38.304 [1].” This is not agreed yet.
I am not aware that the cell reselection thresholds have been modified for operation in unlicensed bands: SnonIntraSearchP_CCA and other thresholds: suggest to remove “CCA”.

	
	Intel: The applicability in the introduction part  need wait the discussion in other issue. 
For 4.2A.2.1, please double check in current spec whether the carriers with CCA can be denoted as NR carrier or not. If yes, such description is fine. Otherwise, it shall be revised. 


	R4-2004184

	ZTE: In the cover sheet the added clause has numbering of 4.2.2.5.7 while the numbering in added change is 4.2.2.5.6. Also, whether to revise this CR depends on the outcome of discussion on Issue 1-5.

	
	
Qualcomm: same comment as in 4183.

	
	Nokia: “Me ≤ Me,max. Otherwise, if Me > Me,max the UE shall initiate cell selection procedures for the selected PLMN as defined in TS 38.304” this is not agreed yet.
The cell reselection values have been modified for operation in unlicensed bands in RAN2 specification: for SnonIntraSearchP_CCA and other values, we suggest to remove “CCA”.

	R4-2004260

	Moderator: Collect comments on all CRs. The company responsible for the final CR will provide the final CR, based on the collected comments.

	
	 Qualcomm: we prefer to use 4260 for this topic according to work split agreement.

	
	Ericsson:
· TSI_CCA variable (in paging interruption req) is missing. 
· [Huawei]: We left a TBD for the requirement, and it shall be updated based on the outputs in issues 1-6.
· Editorial change in Mn, Mq, n,q should be with smaller letters. 
· [Huawei]: The format is aligned with the WF [R4-1910551]. But we are fine to use smaller letters is companies have concerns here.
· We can remove "Ms is the number of DRX cycles with at least one SMTC where there are no SSBs available at the UE during Nserv_CCA." since it is already in the Table. 
· UE is also required to restart the measurement if Ms exceeds Ms, max. This is missing.  In 4.2A.2.3 , we need to have the condition that Md ≤ Md,max during the evaluation of a newly detectable cell. And the UE behavior that UE shall initiate the cell selection procedure if this condition is not met. Similar comment for the condition Mm ≤ Mm,max when UE measures SS-RSRP, SS-RSRQ. Similar comments apply also to the inter-frequency section. 
[Huawei]: The UE behavior when Ms exceeds Ms,max is defined after the Table 4.2A.2.2-1.
The UE behavior described in the comments is not aligned with current agreement in [R4-1910551.
· ]
· in 4.2A.2.3, it should be "...at least two measurements shall be spaced by at least Tmeasure,NR_Intra_CCA/2." instead of "at least two measurements shall be spaced by at least DRX/2."
· We need to include the conditions on "Me ≤ Me,max. " and associated UE behaviour when this condition is not met when the UE is evaluating the cell in 4.2A.2.3.
· [Huawei]: The UE behavior shall be aligned with current agreement in [R4-1910551, and it already stated after Table 4.2A.2.3-1
· Editorial comment: In Table 4.2A.2.3-1, we can make it cleaner so that it is easier to understand the values of M_max, Md_max, Me_max for the different DRX cycles. 
· In 4.2A.2.4, should we use Kcarrier_CCA instead of Kcarrier_wo_CCA.and Kcarrier_CCA  . It's a matter how to define and following in the rest of the section. 
· [Huawei]: It shall base on the output of issue 1-5. We think it is more reasonable to divide the Kcarrier to carrier with CCA and carrier without CCA.
· Section like 4.2.27 (General requirements) and inter-RAT can remain the same, but we could add a sentence to clarify the applicability. This removes a lot redundant text.  In this CR, re-selection to normal inter-frequency carrier is missing, section 4.2A.2.4 is when CCA is used on the target NR-cell. We can add a sentence to clarify it in the existing NR inter-frequency section. 

	
	Further comment:
Huawei: Thanks for Ericsson’s comments, but we find some are not aligned with current agreements. Please find our reply inline in Ericsson’s comments.

	
	Nokia, Nokia Shanghai Bell: We are not ok with this change: Kcarrier_wo_CCA * Tdetect,NR_Inter + Kcarrier_CCA * Tdetect,NR_Inter_CCA  as clarified in the comments above.
The cell reselection values have not been modified for operation in unlicensed bands in RAN2 specification: for SnonIntraSearchP_CCA and other values, we suggest to remove “CCA”.
We prefer the version of Ericsson, in which inter-RAT measurements with serving cell with CCA requirements are added to the original clause (otherwise we will just unnecessarily repeat clauses in the specification). Another option is to create the clauses but include a reference to the non-CCA clause, instead of repeating everything.

	R4-2004266

	 Qualcomm: we prefer to use 4260 for this topic according to work split agreement.

	
	Ericsson: Depending on whether we follow the approach for reusing the existing section for inter-RAT, inter-frequency NR, the references here need to be modified.

	
	Nokia: We need to agree in the structure of the idle mode cell re-selection clause before agreeing on this CR.



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Issue 1-1
	Side condition
Status: 4 companies support Option 1, and 2 companies don’t. Detail in Option 1: 
· The definition of unavailable SMTC is related to the outcome of RLM discussion.
· Regarding the side condition table, 2 companies suggest to postpone it to performance part
Tentative agreements: No	
Recommendations for 2nd round: Postpone. Wait for the conclusion of Issue 4-1 and postpone the side condition to performance part

	Issue 1-2
	Definition of unavailable SMTC occasions
Status: The majority of the companies suggest to have consistent conclusions with other requirements, e.g. RLM, PSS/SSS detection and measurement
Tentative agreements: No
Recommendations for 2nd round: Postpone. Wait for the conclusion of Issue 4-1 and other related requirements 

	Issue 1-3
	UE behaviour upon exceeding max number of unavailable SMTC occasions in the measurement stage
Status:
· 5 companies agree with Option 1.  
· 1 company suggest further clarification on the target cell/carrier to initiate the cell detection procedure
· 1 company suggest no requirement under this condition
Tentative agreements: For a cell that is already identified, after N unsuccessful measurement attempts due to exceeding the max number of unavailable SMTC occasions, UE may restart from the detection stage again. FFS the value N and the target cell/carrier to initiate the cell detection procedure.
Recommendations for 2nd round: Continue discussion on the FFS issues (N and the target cell/carrier)

	Issue 1-4
	Whether to specify the value Y 
Status: This issue is related to Issue 1-3. All companies agree not to specify Y.
Tentative agreements: Do not specify the maximum number of times when any of Md,max, Mm,max, and Me,max is exceeded before the UE initiates cell selection procedures for the selected PLMN
Recommendations for 2nd round: Close this issue and merge it to Issue 1-3 for remaining issue in 2nd round.

	Issue 1-5
	Whether to divide the inter-frequency measurement requirements based on carriers on licensed band and unlicensed band 
Status: 7 companies agree with Option 1. 2 companies don’t. 
Tentative agreements: No
Recommendations for 2nd round: Continue discussion in 2nd round.

	Issue 1-6
	Paging interruption delay requirements 
Status: 
· 3 companies support Option 1. 
· 2 companies ask for clarification how Ttarget_cell_SMTC_period addresses unavailable SMTC occasions at UE 
Tentative agreements: Paging interruption time shall not exceed TSI,CCA + 2*[Ttarget_cell_SMTC_period] ms. TSI,CCA is the time required to acquire the SI when the operating carrier is subject to CCA failures. FFS how to address unavailable SMTC occasion at UE in Ttarget_cell_SMTC_period.
Recommendations for 2nd round: How to address unavailable SMTC occasion at UE in Ttarget_cell_SMTC_period.



Recommendations on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	WF on NR-U RRM Requirements (Part 2)
	MediaTek Inc.





CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update 
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2004183
(Ericsson, 38.133)
	Not pursued. 
Companies to work on the revision of R4-2004260 in the 2nd round discussion.

	R4-2004184
(Ericsson, 36.133)
	Revised.
To capture the comments from companies and the conclusions of open issues, if any.

	R4-2004260
(Huawei, 38.133)
	Revised.
To capture the comments from companies and the conclusions of open issues, if any.

	R4-2004266
(Huawei, 38.133)
	Postponed. 
Moderator: Focus on IDLE mode requirements in this meeting. The next step to extend the requirements to INACTIVE mode will be straightforward after reaching the conclusion in IDLE mode.



Discussion on 2nd round (if applicable)
	Issue 1-1
	Side condition
· Option 1: (Qualcomm, MTK, Apple, Intel)
· At least one SSB index in the same SSB position index shall satisfy the side conditions in clause B.1.2 during Nserv (or Tdetect,NR_Intra, Tmeasure,NR_Intra, Tevaluate,NR_Intra).
· All side condition tables in Appendix B.1 of TS 38.133 to be updated to reflect spectrum for unlicensed access. This update can follow the conclusion of discussions in RF room on REFSENS for NR-U 
Status: 4 companies support Option 1, and 2 companies don’t. Detail in Option 1: 
· The definition of unavailable SMTC is related to the outcome of RLM discussion.
· Regarding the side condition table, 2 companies suggest to postpone it to performance part
Tentative agreements: No	
Recommendations for 2nd round: Postpone. Wait for the conclusion of Issue 4-1 and postpone the side condition to performance part

	Moderator
	Issue 4-1 will be treated in GTW session

	Company B
	2nd round comment

	Qualcomm
	Regarding the first bullet above, we don’t believe this issue is related to issue 4-1. In idle mode cell detection, UE needs to accumulate SSB samples from more than one SMTC occasion. After accumulating the minimum required number of samples as in TS 38.133, UE can perform the detection stage. Before this point, UE cannot differentiate whether SSB in a candidate SSB position is present or not. Nor does it have information about Q factor. So the first bullet of option is the only recourse left.
We can agree to postpone the second bullet to the performance part.

	Nokia
	Considering the 1st bullet: the assumption that the SSB index will be available at the same candidate position, is the same as the assumption that there will be no LBT failure during the idle mode cell detection, isn’t it? And it is not possible to guarantee that in unlicensed bands. We cannot agree to the proposal.

	MediaTek
	Agree with Option 1. We see the difference from Issue 4-1. In IDLE mode cell detection, UE couldn’t tell whether the SSB is available by one sample. Even though UE is able to monitor multiple positions, if the SSB changes it’s position, it will not have sufficient samples for cell detection, because UE dosen’t know the SSB is not available. 
We can further study this issue.



	Issue 1-2
	Definition of unavailable SMTC occasions
· Option 1: (Qualcomm, MTK)
· UE considers a SMTC occasion unavailable if the SSB index of the identified cell at the detected SSB position index is not available.
Status: The majority of the companies suggest to have consistent conclusions with other requirements, e.g. RLM, PSS/SSS detection and measurement
Tentative agreements: No
Recommendations for 2nd round: Postpone. Wait for the conclusion of Issue 4-1 and other related requirements 

	Moderator
	Issue 4-1 will be treated in GTW session

	Company B
	2nd round comment

	Qualcomm
	Same comment as in issue 1-1. Why do companies believe this issue is related to issue 4-1?

	Nokia
	Same comment as in issue 1-1

	MediaTek
	Same comment as in issue 1-1.



	Issue 1-3
	UE behaviour upon exceeding max number of unavailable SMTC occasions in the measurement stage
· Option 1: For a cell that is already identified, after N unsuccessful measurement attempts due to exceeding the max number of unavailable SMTC occasions, UE may restart from the detection stage again. Value of N can be further discussed in RAN4 (Qualcomm)
Status:
· 5 companies agree with Option 1.  
· 1 company suggest further clarification on the target cell/carrier to initiate the cell detection procedure
· 1 company suggest no requirement under this condition
Tentative agreements: For a cell that is already identified, after N unsuccessful measurement attempts due to exceeding the max number of unavailable SMTC occasions, UE may restart from the detection stage again. FFS the value N and the target cell/carrier to initiate the cell detection procedure.
Recommendations for 2nd round: Companies to provide view on the tentative agreement and continue discussion on the FFS issues (N and the target cell/carrier)

	Company A
	2nd round comment

	Company B
	2nd round comment

	Ericsson
	The wording “UE may restart from the detection stage” may be a bit confusing – does the UE reconfirms exactly this cell or it just proceeds as if it has forgotten the cell and just does the usual cell search?

	Qualcomm
	We agree with the tentative agreement. To Ericsson’s comment above, restarting the detection stage means performing usual cell search. 

	MediaTek
	Agree with the tentative agreement.



	Issue 1-4
	Whether to specify the value Y 
Agreement: Do not specify the maximum number of times when any of Md,max, Mm,max, and Me,max is exceeded before the UE initiates cell selection procedures for the selected PLMN



	Issue 1-5
	Whether to divide the inter-frequency measurement requirements based on carriers on licensed band and unlicensed band 
· Option 1: Yes (Huawei, ZTE, Qualcomm, Huawei, MTK, Apple, Intel)
· The UE shall be able to evaluate whether a newly detectable inter-frequency cell meets the reselection criteria defined in TS38.304 within Kcarrier_wo_CCA * Tdetect,NR_Inter + Kcarrier_CCA * Tdetect,NR_Inter_CCA  if at least carrier frequency information is provided for inter-frequency neighbour cells by the serving cells when Treselection = 0 provided that the reselection criteria is met by a margin of at least 5 dB in FR1 for reselections based on ranking or 6dB in FR1 for SS-RSRP reselections based on absolute priorities or 4dB in FR1 for SS-RSRQ reselections based on absolute priorities. The parameter Kcarrier_wo_CCA is the number of NR inter-frequency carriers on licensed band and Kcarrier_CCA is the number of NR inter-frequency carriers on unlicensed band indicated by the serving cell. An inter-frequency cell is considered to be detectable according to the conditions defined in Annex B.x.y for a corresponding Band.
Status: 7 companies agree with Option 1. 2 companies don’t. 
Tentative agreements: No
Recommendations for 2nd round: Continue discussion in 2nd round.

	Company A
	2nd round comment

	Company B
	2nd round comment

	Ericsson
	We cannot agree with option 1

	Qualcomm
	We support option 1 and do not understand the opposition. If the naming convention is not ideal, it can be changed to have minimum impact on the specification. The fact is that Tdetect is different for NR and NR-U carriers so how can we avoid splitting the measurement requirements into two terms?

	Nokia
	As commented in the 1st round, we prefer not to introduce Kcarrier_wo_CCA . 
Clarifying: Kcarrier * Tdetect,NR + Kcarrier_CCA * Tdetect,NR_Inter_CCA would be OK for us.

	ZTE
	Support Option 1 as we see a need to split the requirements.

	Huawei
	Splitting the requirements for NR-U carrier and non NR-U carrier is needed. If companies have concerns on the name, we can use the way suggested by Nokia.

	MediaTek
	Nokia’s suggestion is ok for us.



	Issue 1-6
	Paging interruption delay requirements 
[bookmark: _Hlk38971075][bookmark: _Hlk38805857]Agreement in 1st roud: Paging interruption time shall not exceed TSI,CCA + 2*[Ttarget_cell_SMTC_period] ms. TSI,CCA is the time required to acquire the SI when the operating carrier is subject to CCA failures. FFS how to address unavailable SMTC occasion at UE in Ttarget_cell_SMTC_period.
Recommendations for 2nd round: How to address unavailable SMTC occasion at UE in Ttarget_cell_SMTC_period.

	MediaTek
	The part of “TSI,CCA” is agreeable, where SIB may not be transmitted and include  LBT unavailable time in our understanding. 
However, the part of “2*[Ttarget_cell_SMTC_period]” would be also impacted by unavailable SSB, so the approach such as “2*[Ttarget_cell_SMTC_period+L]” would be needed.

	Company B
	2nd round comment




Summary on 2nd round (if applicable)
Moderators: All open issues are captured in WF R4-2005367
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	R4-2005367
WF
	Agreeable

	R4-2005368
CR
	Endorsable

	R4-2005369
CR
	Endorsable



Topic #2: Interruptions due to operation in non-NR-U serving cells (AI 6.1.5.8)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
Moderator: Only one CR is submitted in this AI. CR will be handled in Section 2.3.2
Open issues summary
Companies views’ collection for 1st round 
Open issues 
CRs/TPs comments collection
	[bookmark: _Hlk38971266]CR/TP number
	Comments collection

	R4-2004261

	Qualcomm: the first changed paragraph has incorrect references to Tables 8.2.2.5-2 and 8.2.2.5-1 that should be fixed. Also RAN4 has not yet agreed what the BWP switch delay for this new process is so there should at least be an editor’s note on this part that keeps its FFS until it is agreed.

	
	Huawei: The CR could be revised to capture the comments and add a note for the FFS parts.

	
	Nokia, Nokia Shanghai Bell.
We prefer the text: “When UL BWP switch is triggered by consistent LBT failure in a SpCell”. 
The reference to the table is wrong in the first clause of the CR. 



Summary for 1st round 
Open issues 
Moderator: No open issues. Directly go to Section 2.4.2 for CR discussion
CRs/TPs
Moderator: The baseline CR is recommended according to agreed job partition in R4-1912663.
	Requirements
	Comments
	CR responsibility

	
	
	TS 36.133
	TS 38.133

	Interruption
	
	Ericsson
	Ericsson



	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2004261
(Huawei, 38.133)
	Not pursued.
Companies to work on the revision of R4-2004404 in the 2nd round discussion. 

	R4-2004404
(Ericsson, 38.133)


	Moderator: Moved from AI 6.1.5.9 (Topic #3)
Revised. 
To capture the comments from companies (including any relevant comments to R4-2004261) and the conclusions of open issues, if any.

	R4-2004405
(Ericsson, 36.133)


	Moderator: Moved from AI 6.1.5.9 (Topic #3)
Revised. 
To capture the comments from companies and the conclusions of open issues, if any.



Discussion on 2nd round (if applicable)
No open issue. Direction work on CR 
Summary on 2nd round (if applicable)
No open issue.
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	R4-2004404
CR
	Endorsable

	R4-2004405
CR
	Endorsable

	R4-2005370
CR
	Withdrawn 
Previous version R4-2004404 is endorsable

	R4-2005371
CR
	Withdrawn
Previous version R4-2004405 is endorsable




Topic #3: Active BWP switching (AI 6.1.5.9)
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2002990

R4-2004938
	ZTE Corporation
	Proposal 1: For active BWP switch triggered by consistent UL LBT failures, reuse requirements for DCI and timer based BWP switching.

	R4-2003557
	Qualcomm Incorporated
	Proposal 1. If UE detects consistent UL LBT failure in its active UL BWP, it can switch to another UL BWP only if the other UL BWP has no overlap in frequency domain with its active UL BWP.
Proposal 2. Start point of UL BWP switch delay upon detection of consistent UL LBT failure is slot#n when UE detects lbt-FailureInstanceMaxCount number of LBT failure within lbt-FailureDetectionTimer.
Proposal 3. End point of UL BWP switch delay upon detection of consistent UL LBT failure is when UE is ready to send RACH on the new UL BWP.
Proposal 4. The UL BWP switch delay upon detection of consistent UL LBT failure is TBWPSwitchDelay + TIU where TBWPSwitchDelay is BWP switch delay based on DCI/timer requirements defined in clause 8.6.2 and TIU is the interruption uncertainty in acquiring the first available RACH resource in the new BWP as defined in clause 6.1.1.
Proposal 5. UL BWP switching interruptions upon detection of consistent UL LBT failure to be the same as those defined for DCI/timer based active BWP switching and occurring within the window defined by TBWPSwitchDelay. 

	R4-2004268
	Huawei, Hisilicon
	Proposal 1: The requirements of UL BWP switch triggered by consistent UL LBT failures shall follow DCI and timer-based BWP switch.

	R4-2004402
	Ericsson
	Observation # 1: Upon consistent UL LBT failures on SpCell the UE triggers the UL BWP switching if configured with RACH resources on that SpCell.
[bookmark: _Hlk37338193]Proposal # 1: Delay for UL BWP switching in SpCell triggered by consistent UL LBT failures shall follow the existing DCI-based and timer-based UL BWP switching delay defined in section 8.6.2 of TS 38.133.
Proposal # 2: Interruption requirements due to UL BWP switching in SpCell triggered by consistent UL LBT failures shall follow the existing interruption requirements due to DCI-based and timer-based UL BWP switching defined in TS 38.133 (for NR serving cells in EN-DC, NE-DC, SA and NR-DC scenarios) and in TS 36.133 (for LTE serving cells in EN-DC and NE-DC). 


Moderator: CRs are moved to Section 3.3.2
Open issues summary
Active BWP switch triggered by consistent UL LBT failures
Issue 3-1: Starting time of UL BWP switch
· Proposals
· Option 1: Start point of UL BWP switch delay upon detection of consistent UL LBT failure is slot#n when UE detects lbt-FailureInstanceMaxCount number of LBT failure within lbt-FailureDetectionTimer (Qualcomm)
· Recommended WF
· Need more discussions

Issue 3-2: Duration of UL BWP switch
· Proposals
· Option 1: Same as DCI and timer based BWP switching (ZTE, Qualcomm, Huawei, Ericsson)
· Recommended WF
· Agree on Option 1

Issue 3-3: Whether to consider the availability of RACH resource in the delay requirement
· Proposals
· Option 1: Yes. (Qualcomm)
· The UL BWP switch delay upon detection of consistent UL LBT failure is TBWPSwitchDelay + TIU where TBWPSwitchDelay is BWP switch delay based on DCI/timer requirements defined in clause 8.6.2 and TIU is the interruption uncertainty in acquiring the first available RACH resource in the new BWP as defined in clause 6.1.1
· Recommended WF
· Need more discussions

Issue 3-4: Whether to add the non-overlapping condition for the old and new UL BWPs
· Proposals
· Option 1: Yes (Qualcomm)
· If UE detects consistent UL LBT failure in its active UL BWP, it can switch to another UL BWP only if the other UL BWP has no overlap in frequency domain with its active UL BWP
· Recommended WF 
· Need more discussions

Issue 3-5: Interruption requirement (starting time and duration)
· Proposals
· Option 1: Follow existing interruption requirements for DCI and timer based BWP switch (Qualcomm, Ericsson)
· Recommended WF
· Agree on Option 1

Companies views’ collection for 1st round 
Open issues 
Issue 3-1: Starting time of UL BWP switch 
	Company
	Comments

	XXX
Qualcomm
	Issue 3-1. Support option 1.

	MediaTek
	More clarification is required for Option 1. UE starts switches on slot #n+1 or slot#n?  Our view is slot #n+1, because UE may not realize the UL LBT result at the beginning of slot #n.  

	Huawei
	Our preference is to refer to TS 38.321 where the mechanism is clearly described. We are find to mention the counter and the timer in TS 38.133. 

	Nokia
	We are ok with the proposal.



Issue 3-2: Duration of UL BWP switch 
	Company
	Comments

	ZTE
	Agree with recommended WF.

	Qualcomm
	Issue 3-2. Support option 1.

	MediaTek
	Option 1 is fine for us.

	Huawei
	Agree with the WF

	Ericsson
	Option 1

	Nokia
	Agree with the WF.



Issue 3-3: Whether to consider the availability of RACH resource in the delay requirement 
	Company
	Comments

	ZTE
	In general we can agree to this proposal.

	Qualcomm
	Issue 3-3. Support option 1.

	MediaTek
	More discussion is required. It may be not necessary to include the uncertainty of RACH resource, because the BWP delay is specified as the time UE got ready, instead of actually transmitting.

	Huawei
	We share the same views as MTK. The existing BWP switching requirements is defined as the time that UE is able to transmit or receive. 

	Nokia
	No, we share the same views as MediaTek and Huawei. The delay, according to the proposed definition, ends at the moment the UE “is ready to” transmit PRACH in the new BWP. 



Issue 3-4: Whether to add the non-overlapping condition for the old and new UL BWPs 
	Company
	Comments

	ZTE
	We have a question for the proponent (Qualcomm): in Fig. 1 of your paper R4-2003557, if the old UL BWP is BWP 2 and the new one is BWP 1, this switch shall be allowed right? But your proposal would prohibit such switch from happening because they overlap with each other. This proposal should at least be re-phrased as “the new BWP doesn’t contain the old BWP” instead of overlapping?

	Qualcomm 
	Issue 3-4: We support option 1 but agree that ZTE brought up a good point. The suggested wording from ZTE may be better but we welcome other opinions. 

	MediaTek
	More discussion is required. Option 1 is reasonable, but not sure it is necessary to be specified, because it can be resolved by a proper UE implementation. In other words, what would happen if we don’t specify this? 

	Nokia
	This proposal is not acceptable to us. RAN4 RF has decided that in wideband operation in the UL, there will be an approach known as “all or nothing”. So, one UE configured with an active BWP comprising more than 1 LBT sub-band, would always declare UL LBT failure if any of the LBT sub-bands is occupied. In this case, consider the following example, in which the UE is initially configured with the UL BWP (1). In case the LBT sub-band corresponding to UL BWP (2) is always occupied, but UL BWP (3) is always free, by accepting QC’s proposal, the UE would not be able to switch to UL BWP (3), because it is overlapping with the active UL BWP. Additionally, we are not ok with defining such restrictions in RAN4. This discussion should take place in RAN2 instead.
[image: ]


	
	



Issue 3-5: Interruption requirement (starting time and duration)
	Company
	Comments

	ZTE
	Agree with recommended WF.

	Qualcomm
	Issue 3-5. Support option 1.

	MediaTek
	Option 1 is fine for us.

	Huawei
	Agree with the WF

	Ericsson
	Option 1

	Nokia
	We agree with the recommended WF.


 
CRs/TPs comments collection
Moderator: The baseline CR is recommended according to agreed job partition in R4-1912663.
	Requirements
	Comments
	CR responsibility

	
	
	TS 36.133
	TS 38.133

	Active BWP switching delay and interruption
	
	N/A
	Huawei

	Interruption
	
	Ericsson
	Ericsson



	CR/TP number
	Comments collection

	R4-2004263

	Moderator:  Collect comments on all CRs. The company responsible for the final CR will provide the final CR, based on the collected comments.

	
	ZTE: Whether and how to add the statement of applicability should depend on the outcome of discussions on the applicability rule.

	
	Qualcomm: there is no mention of counter or timer that is designated for this procedure based on 38.331.

	
	Huawei: This CR could be revised to capture the conclusion during the discussion..

	
	Nokia: We haven’t agreed on the details of the requirements, therefore, it is not possible to agree to this CR yet. For example, where the delay start and end is still being discussed in the proposals above.

	R4-2004403

	Moderator: Collect comments on all CRs. The company responsible for the final CR will provide the final CR, based on the collected comments.

	
	ZTE: Depends on the outcome of discussions on Issue 3-3.

	
	
Qualcomm: End point is not when UE sends PUSCH. End point is when UE sends RACH. Delay should include uncertainty in acquiring the first available RO.

	
	Nokia: The consistent UL LBT failure detection mechanisms requires that the UE transmits PRACH in the new BWP, not transmit PUSCH, so the text should be modified accordingly. 
Agreement in RAN2 #107b 
The UE switches to another BWP and initiates RACH upon declaration of consistent LBT failure on Pcell or PSCell if there is another BWP with configured RACH resources.    

	
	Ericsson: we agree that the point of the delay is when the UE sends RACH. It is also fine to include delay due to uncertainty in acquiring the first available RA opportunity. These changes can be included in the revised CR. 

	R4-2004404

	
Qualcomm: agreements in Topic#3 above should be reflected here.

	
	Moderator: Moved to Topic #2

	
	

	R4-2004405

	 Qualcomm: this CR should be moved to Topic#2.

	
	Moderator: Moved to Topic #2

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Issue 3-1
	Starting time of UL BWP switch
Status:
· 2 companies supports Option 1.
· 1 companies wants to clarify the starting time #n or #n+1
· 1 companies comments on how to capture this agreement in CR.
Tentative agreements: No
Recommendations for 2nd round: Clarification in 2nd round. Then make agreement based on the clarification.

	Issue 3-2
	Duration of UL BWP switch 
Status: All companies agree with Option 1
Tentative agreements: The UL BWP switching delay upon detection of consistent UL LBT failure is the same as the delay of DCI and timer based BWP switching
Recommendations for 2nd round: No

	Issue 3-3
	Whether to consider the availability of RACH resource in the delay requirement 
Status: 2 companies support Option 1 and 3 companies don’t.
Tentative agreements: No
Recommendations for 2nd round: Continue discussion 

	Issue 3-4
	Whether to add the non-overlapping condition for the old and new UL BWPs 
Status: Companies have concern on the wording and the consistency with RF session conclusion.
Tentative agreements: No
Recommendations for 2nd round: Continue discussion. Please Qualcomm suggest a revision of the proposal in the 2nd round. 

	Issue 3-5
	Interruption requirement (starting time and duration) 
Status: All companies agree with Option 1.
Tentative agreements: The interruption requirement (starting time and duration) of UL BWP switching upon detection of consistent UL LBT failure follow existing interruption requirements for DCI and timer based BWP switch
Recommendations for 2nd round: No



Suggestion on WF/LS assignment 
Moderator: One single WF to be used for this Email thread. See Section 1.4.1.
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	
	





CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2004263
(Huawei, 38.133)

	Revised. 
To capture the comments from companies (including counter or timer as well as the delay start and end) and the conclusions of open issues, if any. 

	R4-2004403
(Ericsson, 38.133)

	Not pursued.
Companies to work on the revision of R4-2004263 in the 2nd round discussion.

	R4-2004404

	Moved to Section 2.4.2

	R4-2004405

	Moved to Section 2.4.2



Discussion on 2nd round (if applicable)
	Issue 3-1
	Starting time of UL BWP switch
· Option 1: Start point of UL BWP switch delay upon detection of consistent UL LBT failure is slot#n when UE detects lbt-FailureInstanceMaxCount number of LBT failure within lbt-FailureDetectionTimer (Qualcomm, Nokia)
Status:
· 2 companies supports Option 1.
· 1 companies wants to clarify the starting time #n or #n+1
· 1 companies comments on how to capture this agreement in CR.
Tentative agreements: No
Recommendations for 2nd round: Clarification in 2nd round. Then make agreement based on the clarification.

	Moderator
	To Qualcomm: please help clarify the starting slot is #n or #n+1

	Company B
	2nd round comment

	Qualcomm
	We agree that starting time at slot#n+1 makes more sense.

	Huawei
	We support that the starting time should be slot n+1



	Issue 3-2
	Duration of UL BWP switch 
Agreement: The UL BWP switching delay upon detection of consistent UL LBT failure is the same as the delay of DCI and timer based BWP switching



	Issue 3-3
	Whether to consider the availability of RACH resource in the delay requirement 
· Option 1: Yes. (Qualcomm, ZTE)
· The UL BWP switch delay upon detection of consistent UL LBT failure is TBWPSwitchDelay + TIU where TBWPSwitchDelay is BWP switch delay based on DCI/timer requirements defined in clause 8.6.2 and TIU is the interruption uncertainty in acquiring the first available RACH resource in the new BWP as defined in clause 6.1.1
Status: 2 companies support Option 1 and 3 companies don’t.
Tentative agreements: No
Recommendations for 2nd round: Continue discussion 

	Company A
	2nd round comment

	Company B
	2nd round comment

	Qualcomm
	We believe option 1 is consistent with all other procedures that involve RACH (e.g., HO) and don’t understand why this should be different. Even if not captured in the core requirement, the performance test should add a TIU term to the total switch delay anyway.

	Nokia
	We have agreed that for the other cases of active BWP switch, NR-U requirements follow Rel-15 requirements, precisely for the way the requirements are written: The delay ends at the time the UE is ready to receive or transmit, rather than the time the UE receives or transmits.   

	ZTE
	To us it feels like we have different understanding on the description of “UE is ready to transmit PRACH in the new BWP”. Perhaps we can revise the wording a bit so that all companies are on the same page.

	Huawei
	We prefer to align with the existing requirement for BWP switching. The end point is that UE is able to transmit PRACH. 

	MediaTek
	As commented, the availability of RACH is not involved with the BWP requirement. Besides, in R15 test case, my understanding is that BWP test case is not depending on RACH neither. We can further discuss the test case in the performance part. 



	Issue 3-4
	Whether to add the non-overlapping condition for the old and new UL BWPs 
· Option 1: Yes (Qualcomm)
· If UE detects consistent UL LBT failure in its active UL BWP, it can switch to another UL BWP only if the other UL BWP has no overlap in frequency domain with its active UL BWP
Status: Companies have concern on the wording and the consistency with RF session conclusion.
Tentative agreements: No
Recommendations for 2nd round: Continue discussion. Please Qualcomm suggest a revision of the proposal in the 2nd round. 

	Moderator
	To Qualcomm: please suggest a revision of the proposal

	Company B
	2nd round comment

	Qualcomm
	We think the suggested wording from ZTE is better: “If UE detects consistent UL LBT failure in its active UL BWP, it can switch to another UL BWP only if the other UL BWP does not contain its active UL BWP”. It seems some companies think this should not even be specified so maybe RAN4 should first discuss whether to capture this or not.

	Nokia
	We maintain our view from the 1st round, that this restriction should be discussed in RAN2 and not in RAN4. 

	ZTE
	Suggest to revise the wording as:
“If UE detects consistent UL LBT failure in its active UL BWP, it can switch to another UL BWP only if the other UL BWP does not contain its the current active UL BWP”

	Huawei
	We share the same views as Nokia. It should be left to RAN2 to clarify the restriction.



	Issue 3-5
	Interruption requirement (starting time and duration) 
Agreement: The interruption requirement (starting time and duration) of UL BWP switching upon detection of consistent UL LBT failure follow existing interruption requirements for DCI and timer based BWP switch



Summary on 2nd round (if applicable)
Moderators: All open issues are captured in WF R4-2005367 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	R4-2005372
CR
	Endorsable





Topic #4: RLM and link recovery procedures (AI 6.1.5.10)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2002991

R4-2004939

	ZTE Corporation
	1. Option 1 would mean that the already agreed RAN1 mechanism would be wasted.
Proposal 1: Option 1 should be ruled out to narrow down the scope of discussions.
Proposal 2: UE is required to monitor all SSBs from the set of SSBs that are QCLed with each other. UE can stop monitoring after successfully decoding at least one SSB.
Proposal 3: The OOS evaluation period shall be extended based on unavailable SSBs (Lout).
Proposal 4: Adopt the same approach for the extension of the INS and OOS evaluation periods for CSI-RS based RLM as in SSB based RLM.

	R4-2003616
	MediaTek inc.
	Proposal 1: UE is required to monitor at least one SSB from the set of SSBs that are QCLed with each other, for the requirements of RLM, IDLE mode measurement, and CONNECTED mode measurement, including intra-/inter-frequency measurement. With this proposal we can avoid the introduction of UE measurement capability expressed in terms of candidate SBI. 
Observation 1: Extending OOS evaluation period based on Lout is not practical under low SNR condition. The mis-detection rate of SSB presence detection would be >10% when the SNR<-5dB.
Proposal 2: The Out-of-sync evaluation period is extended by a fixed number of samples, and is not based on the number of unavailable SSB.
Proposal 3: UE is not required to detect the presence of SSB for OOS evaluation.
Proposal 4: OOS evaluation based on (10 + L) samples, where L is:
· L = 14 for Max(TDRX,TSSB)≤40 where TDRX=0 for non-DRX
· L = 10 for 40<Max(TDRX,TSSB)≤320
· L = 6 for TDRX>320
Observation 2: Regarding Option 1a, further discussion needed on the definition of “available SSB”.
Observation 3: For FBE network, SSB may not be transmitted consistently, as its presence depends on the DL LBT result before the frame transmission.
Observation 4: RAN1 agreement is for CSI-RS measurement, and it is irrelevant to SSB based measurement.
Proposal 5: For SSB based RLM, UE can assume the same level of power boosting, as specified PDCCH transmission parameters, and consistent power per RE across different transmission bursts.
Proposal 6: For CSI-RS based measurement, further discuss whether UE can assume the power per RE is constant across different transmission bursts.
Observation 5: UE would not know whether the CSI-RS is available or not, since CSI-RS is not designed for detection purpose.
Observation 1: For single cell scenario, the mis-detection rate for the presence of SSB will be >50% at SNR<-10 dB and will be <10% at SNR > -5dB.
Proposal 7: RAN4 deprioritizes defining requirements for CSI-RS based RLM in Rel-16 NR-U networks.

	R4-2003558
	Qualcomm Incorporated
	Proposal 1. Option 1 to be rephrased as:
· UE is required to monitor at least one candidate SSB position index for each configured RLM-RS in every evaluation period
Observation 1. In semi-static channel access mode, UE can assume that unavailability of DL due to LBT in a fixed frame period leads to unavailability of all consecutive SSBs within the same fixed frame period. 
Observation 2. Due to deployment in controlled environments (no WiFi neighbors), the rate of LBT failure in semi-static channel access mode is extremely smaller than dynamic channel access mode.
Proposal 2. If RAN4 cannot agree on option 1 as baseline RLM requirements, different RLM requirements for semi-static and dynamic channel access modes to be defined.
Proposal 3. For semi-static channel access mode, UE is required to monitor at least one candidate SSB position index for each configured RLM-RS in every evaluation period (Option 1).
Observation 3. In Multi-Fire, samples for which a transmission is detected as well as missing DRS samples within the serving cell DMTC window are taken into account for both in-sync and out-of-sync evaluation. 
Proposal 4. RLM evaluation periods to not depend on the number of available SSBs, i.e., 
a. Out-of-sync evaluation period is extended by a fixed number of samples
b. In-sync evaluation period is extended by half the fixed number of samples used in OOS.

	R4-2003669
	Nokia, Nokia Shanghai Bell
	1. The SINR in unlicensed spectrum is likely to be higher than in licensed spectrum, however, it is not possible to guarantee that this will always be the case.
1. There is no consensus in whether the UE can distinguish missing RLM-RS (due to LBT failure) from RLM-RS received with low SINR, therefore it cannot be assumed in the RAN4 requirements.
Observation 3: With Option 1, “UE is required to monitor at least one SSB from the set of SSBs that are QCLed with each other”, there is no guarantee to the network that the UE will be actually monitoring SSBs sent in different candidate positions, which might nullify the enhancement agreed in RAN1. Additionally:
1) Ues might wrongly classify an SMTC as unavailable, if the gNB sends the SSB in a candidate position other than the ones that the UE is monitoring
2) The evaluation period for in sync or out-of-sync indications might be wrongly and unnecessarily extended, causing delays in higher layer procedures, or wrongly causing the UE to start RLF.
Observation 4: If the UE is required to monitor all SSBs, regardless their QCL assumptions, the power consumption of a NR-U UE will be higher than the power consumptions of an NR UE, without any real benefit to the network.
1. In the RLM test cases in NR-U, use the same SINR side conditions defined for NR Rel-15.
1. Extend the SSB based RLM OOS evaluation period by a fixed factor in comparison to the maximum IS evaluation period. 
1. Define the SSB based RLM OOS evaluation period based on a fixed extension as follows: 
Table 1: Evaluation period TEvaluate_out_SSB for NR-U 
	Configuration
	TEvaluate_out_SSB (ms) 

	no DRX
	max(200,ceil((10+L)*P)*TSSB)

	DRX cycle≤320
	max(200,ceil(1.5*(10+L)*P)*max(TDRX,TSSB))

	DRX cycle>320
	ceil((10+L)*P)*TDRX

	Note 1:	TDRS is the periodicity of DRS configured for RLM. TDRX is the DRX cycle length.
Note 2:  L = 14 for max(TSSB, TDRX) ≤ 40, 
L = 10 for 40 <Max(TDRX,TSSB)≤320 and L = 6 for TDRX>320


The UE is required to monitor at least one SSB from the set of SSBs that are QCLed with each other. Once the UE determines that a SMTC is unavailable, the UE is required to monitor all SSB candidate positions of the next [N] DRS transmission windows.
Adopt the same approach for CSI-RS based RLM as in SSB based RLM, and define the in-sync evaluation period as:
	Configuration
	TEvaluate_in_CSI-RS (ms) 

	no DRX
	Max(100, Ceil((Min+Lin-CSI-RS)×P) × TCSI-RS)

	DRX ≤ 320ms
	Max(100, Ceil(1.5×(Min+Lin-CSI-RS)×P)× Max(TDRX, TCSI-RS))

	DRX > 320ms
	Ceil((Min+Lin-CSI-RS)×P) × TDRX

	NOTE 1:	TCSI-RS is the periodicity of the CSI-RS resource configured for RLM. The requirements in this table apply for TCSI-RS equal to 5 ms, 10ms, 20 ms or 40 ms. TDRX is the DRX cycle length.
NOTE 2: Lin-CSI-RS is the number of CSI-RS not available at the UE during TEvaluate_in_CSI-RS, and Lin-CSI-RS < Lin-CSI-RS_max
NOTE 3: Lin-CSI-RS_max = TBD for max(TDRX, TCSI-RS)≤ 40, where TDRX = 0 for non-DRX, Lin-CSI-RS_max = TBD for 40<max(TDRX, TCSI-RS)≤ 320 and Lin-CSI-RS_max = TDB for TDRX > 320.


Adopt the same approach for CSI-RS based RLM as the proposed for SSB based RLM, and define the extension of the out-of-sync evaluation period based on a fixed number of samples as follows:
	Configuration
	TEvaluate_out_CSI-RS (ms) 

	no DRX
	Max(200, Ceil((Mout+Lout-CSI-RS)×P) × TCSI-RS)

	DRX ≤ 320ms
	Max(200, Ceil(1.5×(Mout+Lout-CSI-RS)×P)× Max(TDRX, TCSI-RS))

	DRX > 320ms
	Ceil((Mout+Lout-CSI-RS)×P) × TDRX

	NOTE 1:	TCSI-RS is the periodicity of the CSI-RS resource configured for RLM. The requirements in this table apply for TCSI-RS equal to 5 ms, 10ms, 20 ms or 40 ms. TDRX is the DRX cycle length.
NOTE 2: Lout-CSI-RS = TBD for max(TDRX, TCSI-RS)≤ 40, where TDRX = 0 for non-DRX, Lout-CSI-RS= TBD for 40<max(TDRX, TCSI-RS)≤ 320 and Lout-CSI-RS= TDB for TDRX > 320.




	R4-2003975
	OPPO
	Proposal 1: RAN4 to use TDRS as RLM measurement window for in-sync and out-of-sync evaluations.
Proposal 2:
Lin,max = 7 for Max(TDRX,TDRS)≤40 where TDRX =0 for non-DRX;
Lin,max = 5 for 40<Max(TDRX,TDRS)≤320;
Lin,max = 3 for TDRX >320;
Proposal 3: RAN4 to clarify how UE determines the SSB is available or unavailable for RLM OOS.
Observation 1: To enhance the efficiency of evaluation for RLM, two options can be further considered,
· Alt. 1: introduce a new signal indicator for NR-U to determine whether a RLM-RS instance is used for IS/OOS evaluation
· Alt. 2: introduce a new metric to identify instances of unsuccessful detection of RLM-RS	
Proposal 4: RAN4 to introduce a new metric of NR-U RLM to identify instances of unsuccessful detection of RLM-RS.
Proposal 5: An LS can be sent to RAN1/2 for further analysis on relevant issues of new metric if RAN4 decide to introduce a new metric for NR-U RLM.

	R4-2004032
	Ericsson
	Proposal 1: Set the SSB based BFD evaluation period for NR-U as follows:  
	Configuration
	TEvaluate_BFD_SSB (ms) 

	no DRX
	max(50, ceil((5+LBFD)*P)*TSSB)

	DRX cycle ≤ 320ms
	max(50, ceil(1.5*(5+LBFD)*P)*max(TDRX,TSSB))

	DRX cycle > 320ms
	ceil((5+LBFD)*P)*TDRX

	Note 1:	TSSB is the periodicity of SSB in the set [image: ]. TDRX is the DRX cycle length.
Note 2:	LBFD is the number of SSBs not available at the UE during TEvaluate_BFD_SSB where LBFD ≤ LBFD_max.
Note 3:	LBFD_max=7 for Max(TDRX, TSSB) ≤ 40ms where TDRX=0 for no DRX, LBFD_max=5 for 40ms < Max(TDRX, TSSB) ≤ 320ms, and LBFD_max =3 for TDRX > 320ms.


Proposal 2: If LBFD > LBFD,max, UE ehaviour is the same as if the radio link quality is below Qout_LR, i.e., the beam failure instance indication to the higher layer.
Proposal 3: RAN4 defines the CSI-RS based beam failure detection requirements considering the LBT failure if RAN4 agree to define CSI-RS based RLM in Rel-16 NR-U.
Proposal 4: Set the CSI-RS based BFD evaluation period considering LBT failure as follows:
	Configuration
	TEvaluate_BFD_CSI-RS (ms) 

	no DRX
	max(50, ceil((MBFD+LBFD)*P)*TCSI-RS)

	DRX cycle ≤ 320ms
	max(50, ceil(1.5*(MBFD+LBFD)*P)*max(TDRX,TCSI-RS))

	DRX cycle > 320ms
	ceil((MBFD+LBFD)*P)*TDRX

	Note 1:	TCSI-RS is the periodicity of CSI-RS in the set [image: ]. TDRX is the DRX cycle length.
Note 2:	LBFD is the number of CSI-RSs not available at the UE during TEvaluate_BFD_CSI-RS where LBFD ≤ LBFD_max.
Note 3:	LBFD_max=Ceil([1.4] x MBFD) for Max(TDRX, TCSI-RS) ≤ 40ms where TDRX=0 for no DRX, LBFD_max=MBFD for 40ms < Max(TDRX, TCSI-RS) ≤ 320ms, and LBFD_max =Ceil([0.6] x MBFD) for TDRX > 320ms.


MBFD is the number of CSI-RSs and set MBFD=10 if the CSI-RS resource(s) in set  used for BFD is transmitted with Density = 3.
Proposal 5: Set the SSB based CBD evaluation period for NR-U as follows: 
	Configuration
	TEvaluate_CBD_CBD (ms) 

	non-DRX, DRX cycle ≤ 320ms
	Max(25, ceil((3+LCBD)*P) * TSSB)

	DRX cycle > 320ms
	ceil((3+LCBD) *P) * TDRX

	Note 1:	TDRS is the periodicity of DRS in the set [image: ]. TDRX is the DRX cycle length.
Note 2: 	LCBD is the number of SSBs not available at the UE during TEvaluate_CBD_SSB where LCBD ≤ LCBD_max.
Note 3:	LCBD,max=7 for Max(TDRX,TSSB) ≤ 40ms where TDRX=0 for non-DRX, LCBD_max=5 for 40ms < Max(TDRX, TSSB) ≤ 320ms, and LCBD_max=3 for TDRX > 320ms.


Proposal 6: If LCBD > LCBD,max, UE ehaviour is same as the case UE cannot find any candidates. 
Proposal 7: RAN4 defines the CSI-RS based candidate beam detection requirements considering the LBT failure if RAN4 agree to define CSI-RS based RLM in Rel-16 NR-U.
Proposal 8: Set the CSI-RS based CBD evaluation period considering LBT failure as follows:
	Configuration
	TEvaluate_CBD_CSI-RS (ms) 

	no DRX, DRX cycle ≤ 320ms
	max(25, ceil((MCBD+LCBD)*P)*TCSI-RS)

	DRX cycle > 320ms
	ceil((MCBD+LCBD)*P)*TDRX

	Note 1:	TCSI-RS is the periodicity of CSI-RS in the set  . TDRX is the DRX cycle length.
Note 2:	LCBD is the number of CSI-RSs not available at the UE during TEvaluate_CBD_CSI-RS where LCBD ≤ LCBD_max.
Note 3:	LCBD_max= MCBD for Max(TDRX, TCSI-RS) ≤ 40ms where TDRX=0 for no DRX, LCBD_max=Ceil([1.6] x MCBD) for 40ms < Max(TDRX, TCSI-RS) ≤ 320ms, and LCBD_max =Ceil([2.3] x MCBD) for TDRX > 320ms.


MCBD is the number of CSI-RSs and set MBFD=3 if the CSI-RS resource(s) in set  used for CBD is transmitted with Density = 3.

	R4-2004272
	Huawei, Hisilicon
	Observation 1: There could be some cases where partial samples could be regarded as available, and scaling the evaluation period including these samples will lead to unnecessary extension of the evaluation time and memory efforts of UE.
Proposal 1: The evaluation period shall be scaled by a fixed scaler excluding samples whose SNR is higher than X dB. 
Proposal 2: Proposal 1 shall apply as least for BFD.
Proposal 3: Send an LS to RAN1 about the observation from RAN4’ perspective about concern on transmit power of RS (SSB and CSI-RS) for RRM measurement across different occasions.


	R4-2004659
	Ericsson
	SSB-based RLM:
Proposal 1: RAN4 should follow RAN1 agreements, where the UE is expected to perform RLM based on SSBs regardless of the COT information availability and regardless of whether it is LBE or FBE mode.
Proposal 2: RLM out-of-sync requirements are specified based on Option 2, i.e., evaluation period depends on Lout (Lout ≤ Lout,max), where Lout is the number of SSBs not available at the UE during TEvaluate_out_SSB
Proposal 3: Detection based on multiple samples could be used at low SINRs (e.g., Es/Iot<-6 dB), to facilitate the UE ability to determine the presence of SSBs.
Proposal 4: Lout,max values are as follows:
· Lout,max = 14 for Max(TDRX,TSSB)≤40 where TDRX=0 for non-DRX
· Lout,max = 10 for 40<Max(TDRX,TSSB)≤320
· Lout,max = 6 for TDRX>320
Proposal 5: Upon exceeding Lout,max for one RLM-RS resource the UE behaviour is the same as if the radio link quality for this RLM-RS resource were below Qout.

CSI-RS based RLM:
Proposal 6: For CSI-RS based RLM in-sync, adopt the approach based on Lout, where Lout ≤Lout,max is the number of SSBs not available at the UE.
Proposal 7: The evaluation period for CSI-RS based RLM in-sync is specified as shown in the table below:
	Configuration
	TEvaluate_in_CSI-RS (ms) 

	no DRX
	Max(100, Ceil((10+Lin,CSI-RS)×P) × TCSI-RS)

	DRX ≤ 320ms
	Max(100, Ceil(1.5×(10+Lin,CSI-RS)×P)× Max(TDRX, TCSI-RS))

	DRX > 320ms
	Ceil((10+Lin,CSI-RS)×P) × TDRX

	NOTE 1: TCSI-RS is the periodicity of the CSI-RS configured for RLM. TDRX is the DRX cycle length.
NOTE 2: Lin,CSI-RS is the number of CSI-RS resources not available at the UE during TEvaluate_in_CSI-RS, where Lin,CSI-RS≤ Lin,CSI-RS,max.
NOTE 3: Lin,CSI-RS,max = TBD for Max(TDRX,TCSI-RS)≤40 where TDRX=0 for non-DRX,
Lin,CSI-RS,max = TBD for 40<Max(TDRX,TCSI-RS)≤320,
Lin,CSI-RS,max = TBD for TDRX>320


Proposal 8: The Lin,CSI-RS,max values are as follows:
Lin,CSI-RS,max = [14] for Max(TDRX,TCSI-RS)≤40 where TDRX=0 for non-DRX
Lin,CSI-RS,max = [10] for 40<Max(TDRX,TCSI-RS)≤320
Lin,CSI-RS,max = [6] for TDRX>320

Proposal 9: UE behaviour when Lin,CSI-RS,max is exceeded: the same as for SSB-based RLM in-sync.
Proposal 10: For CSI-RS based RLM out-of-sync, adopt the approach based on Lout, where Lout ≤Lout,max is the number of SSBs not available at the UE.

Other:
Proposal 11: Leave the discussion on RLM-RS transmit power at a gNB to RAN1.
Proposal 12: Within the discovery burst transmission window, the UE is expected to monitor all candidate SSBs that correspond to each of the SSB indexes configured as RLM-RS resources.



Moderator: CRs are moved to Section 4.3.2
Open issues summary
SSB-based RLM
Issue 4-1: The set of SSBs that UE is required to monitor
· Background: Options in last meeting 
· Option 1: UE is required to monitor at least one SSB from the set of SSBs that are QCLed with each other 
· Option 2: UE is required to monitor SSBs from the set of SSBs that are QCLed with each other within the set of configured RLM-RS resources, until it detects an SSB during this SMTC during RLM or link recovery procedures 
· Option 3: UE shall monitor all SSBs configured for RLM, regardless of QCL information 
· Proposals
· Option 1: UE is required to monitor at least one candidate SSB position index for each configured RLM-RS in every evaluation period (MediaTek, Qualcomm)
· Option 2: UE is required to monitor SSBs from the set of SSBs that are QCLed with each other within the set of configured RLM-RS resources, until it detects an SSB during this SMTC during RLM or link recovery procedures (ZTE)
· Option 2a: The UE is required to monitor at least one SSB from the set of SSBs that are QCLed with each other. Once the UE determines that a DRS is unavailable, the UE is required to monitor all SSB candidate positions of the next [N] DRS transmission windows. (Nokia)
· Option 3: Different RLM requirements for semi-static and dynamic channel access modes to be defined. If Option 1 is not agreed to be the baseline requirement for semi-static and dynamic channel access modes (Qualcomm)
· For semi-static channel access mode, UE is required to monitor at least one candidate SSB position index for each configured RLM-RS in every evaluation period (Option 1).
· Option 4: Within the discovery burst transmission window, the UE is expected to monitor all candidate SSBs that correspond to each of the SSB indexes configured as RLM-RS resources (Ericsson)
· Recommended WF
· Need more discussion.
· Note: Similar discussion may also occur in IDLE mode measurement, and CONNECTED mode measurement. Consistency among requirements should be ensured.

Issue 4-2: Whether the RLM requirements shall not rely on COT or other information availability
· Background: According to the WF in last meeting,
· FFS whether the decision is applicable to both FBE and LBE or only one of them
· Proposals
· Option 1: RAN4 to introduce a new metric of NR-U RLM to identify instances of unsuccessful detection of RLM-RS. Send LS to RAN1/2 for further analysis on relevant issues of new metric if RAN4 decide to introduce a new metric (OPPO)
· Option 2: No for both LBE and FBE (Ericsson)
· Recommended WF
· Need more discussion

Issue 4-3: OOS evaluation period for SSB-based RLM
· Background: According to the WF in last meeting,
· Option 1: No. Out-of-sync evaluation period is extended by a fixed number of samples 
· Option 1a: No. Out-of-sync evaluation period excluding the available SSB is scaled by a fixed factor of N
· Option 2: Yes. OOS evaluation is based on Lout, where Lout ≤Lout,max is the number of SSBs not available at the UE during TEvaluate_out_SSB 
· Proposals
· Option 1: No. Out-of-sync evaluation period is extended by a fixed number of samples (MediaTek, , Nokia)
· Option 1a. No, OOS evaluation period is 2x INS evaluation period and independent of DL LBT failure. INS evaluation period is also proposed to be independent of DL LBT failure (issue 4-4) (Qualcomm)
· Option 2: Yes. OOS evaluation is based on Lout, where Lout ≤Lout,max is the number of SSBs not available at the UE during TEvaluate_out_SSB (ZTE, Ericsson, OPPO?)
· Option 3: The evaluation period shall be scaled by a fixed scaler excluding samples whose SNR is higher than X dB.
· Recommended WF
· Need more discussion
· Note: If conclusion can be reached in 1st round, further discuss the details  in the 2nd round

Issue 4-4: INS evaluation period for SSB-based RLM
· Proposals
· Option 1: Extended by half the fixed number of samples used in OOS (Qualcomm)
· Option 2: Keep previous agreement
· Recommended WF
· Need more discussion

Issue 4-5: Whether UE can expect gNB to transmit RLM-RS with same transmit power across different occasions
· Proposals
· Option 1: Yes for both SSB. FFS CSI-RS (MediaTek)
· Option 2: LS to RAN1 about the observation from RAN4’ perspective about concern on transmit power of RS (SSB and CSI-RS) for RRM measurement across different occasions (Huawei)
· Option 3: Leave it to RAN1 (Ericsson)
· Recommended WF
· Need more discussions

CSI-RS based RLM
Issue 4-6: Whether to adopt the same approach for the extension of the INS and OOS evaluation periods for CSI-RS based RLM as in SSB based RLM
· Proposals
· Option 1: Yes. (ZTE, Nokia)
· Option 2a: For CSI-RS based RLM in-sync, adopt the approach based on Lout, where Lout ≤Lout,max is the number of SSBs not available at the UE (Ericsson)
· Option 2b: For CSI-RS based RLM out-of-sync, adopt the approach based on Lout, where Lout ≤Lout,max is the number of SSBs not available at the UE (Ericsson)
· Option 3: RAN4 deprioritizes defining requirements for CSI-RS based RLM in Rel-16. (MediaTek)
· Recommended WF
· Need more discussions
· Note: If Option 1 or 2 is agreed. Further discuss the detail requirements in the 2nd round.

BFD and CBD
Issue 4-7: BFD requirements
· Background: According to the WF in last meeting
· How to handle BFD
· Option 1: Adopt the same approach as for RLM OOS
· Other options are not precluded
· Proposals
· Option 1: Proposals in R4-2004032 (Ericsson)
· Recommended WF
· Since SSB (and CSI-RS) based RLM requirements are not clear at this stage, Moderator suggests to focus on RLM requirements in the 1st round. Comments to R4-2004032 are still welcomed.

Issue 4-8: CBD requirements
· Background: According to the WF in last meeting
· How to handle CBD 
· Option 1: Adopt the same approach as for RLM IN
· Other options are not precluded
· Proposals
· Option 1: Proposals in R4-2004032 (Ericsson)
· Recommended WF
· Since SSB (and CSI-RS) based RLM requirements are not clear at this stage, Moderator suggests to focus on RLM requirements in the 1st round. Comments to R4-2004032 are still welcomed.

Companies views’ collection for 1st round 
Open issues 
Issue 4-1: The set of SSB that UE is required to monitor 
	Company
	Comments

	OPPO
	Support option 1


	ZTE
	Support Option 2 as reasoned in our paper. This Option would already save UE power but still ensuring that RAN1 enhancement will be useful.

	Qualcomm
	We support option 1. If option 1 cannot be agreed, option 3 is our choice. We have explained in our paper that first, for FBE with longer fixed frame periods, monitoring of more than one candidate SSB position is moot anyways, and second, the FBE systems are deployed in controlled environments with no WiFi neighbors and thus have very insignificant LBT failure rate. 
Option 2 has issues that we raised in the measurement topic as well. In particular, how does UE fallback to operating in option 1 when LBT failure is gone?

	MediaTek
	Support Option 1. Comments are provided for other options.
Option 2 and Option 4 seem similar.  It shall only be considered under the condition that the bound of measurement/monitoring capability in terms of number # of candidate beams has been specified.
Option 2a: It cannot actually address the concern of UE complexity, because UE still has to implement Option 2/4 with high UE cost/complexity. 

	Ericsson
	We support option 4

	Nokia
	We are ok with all options, but option 1. 
RAN1 has introduced a new procedure to cope with DL LBT failures, and RAN4 should take that into account when defining the requirements. 
Comment to option 1: for LBE, we cannot accept it, as explained in our paper. There is no guarantee to the network that SSBs sent in other candidate positions will be monitored by Ues. As said in the last meeting, and in our document, the requirements were designed assuming the enhancement agreed in RAN1. 
For LBE, we proposed a compromise solution (Option 2a) in which the Ues are required to monitor at least one SSB from the set of SSBs that are QCLed with each other (for SSB indexes configured as RLM-RS). However, by determing that 1 SMTC is unavailable, Ues would be required to shift to option 4, ensuring to the network that SSBs sent in different candidate positions would still be monitored by Ues in case of LBT failure.

	Apple
	Support option 1

	Intel 
	Slightly prefer Option3



Issue 4-2: Whether the RLM requirements shall not rely on COT or other information availability 
	Company
	Comments

	OPPO
	We support option 1. 
For OOS, it is helpful to identify instances of unsuccessful detection of RLM-RS by introducing a new metric of NR-U RLM. As the mis-detection rate of SSB presence detection would be >10% at low SNR, we think the new metric BLERnew can be used to distinguish poor channel condition from LBT failure, e.g., if mis-detection rate is within the range [10% ~ BLERnew]. 
Even if this is the case, OOS L1 indication for [10% ~ BLERnew] cannot be recognized as 100% confidence, and thus we further suggest to introduce different degrees of confidence for L3 OOS counting (e.g., +0.5 for [10% ~ BLERnew], +1 for [> BLERnew]), which can be decided by RAN2. So an LS is also needed to send out if agreed in RAN4.


	Qualcomm
	We don’t quite understand the title of the issue here. What does “other information” mean? We agree that the use of COT as indicated in GC-PDCCH cannot be part of RLM requirements. However, FBE vs. LBE and fixed frame period in FBE is part of SI and RMSI and they can certainly be exploited by UE for any purpose (RLM or RRM). We oppose option 2. Option 1 is not clear to us. In our understanding, RAN1 and RAN2 already discussed the possibility of a new metric and decided against it so we don’t think RAN4 should revisit it.

	MediaTek
	Support Option 2.

	Ericsson
	Should not be limited to LBE or FBE. And should not be conditioned by the COT information either since it cannot be always available.

	Nokia
	Option 2. No for both LBE and FBE. We have many open issues which are critical to the completion of this work-item and we suggest to prioritize closing these issues instead of creating new metrics.

	OPPO
	For clarification, if we agreed on definition of “available/unavailable SSB” in issue 4-1 or 5-2, it is definitely necessary to clarify how UE determines the SSB is available or unavailable for RLM OOS. Base on this, we think two options, e.g, either a new signal indicator or a new metric (provided by QC and OPPO respectively), can be considered for us.
In response to Qualcomm, we do not think RAN1/RAN2 have decided against the new metric but leave it to be discussed in RAN4. RAN4 should let the door open to further consider it in order to To enhance the efficiency of evaluation for NR-U RLM, and inform RAN1/2 of any progress if possible.

	Intel
	Support Option 2 as it is not feasible to differentiate any Oos and LBT failure in case of deep fading. 



Issue 4-3: OOS evaluation period for SSB-based RLM 
	Company
	Comments

	OPPO
	We can support option 2 based on identification of unsuccessful detection of RLM-RS with a new metric (option 1 in issue 4-2). If the new metric is not agreed, we can compromise to option 3 by introducing a fixed scaling factor N for extension.

	ZTE
	Prefer Option 2 as reasoned in our paper.

	Qualcomm
	We support option 1a and note that our proposal is different than MediaTek’s and Nokia’s. In our proposal, the fixed scaling factor is with respect to INS evaluation period (which is also proposed to be independent of LBT failure) whereas the other proposals are scaling OOS based on max allowed LBT failure in INS. We have created option 1a.
The issue with option 1 is that in the absence of DL LBT failure, the OOS and INS evaluation periods differ by a factor of 5x instead of 2x which means OOS declaration will be late compared to legacy NR even when there is no LBT.
Comment to MediaTek’s question regarding option 1a: No, our proposal is that neither INS nor OOS be a function of LBT failure. 
Comment to Ericsson: RAN4 made a hasty agreement for INS and made it dependent on LBT without considering its impact to OOS. Now, after many meetings, there is no conclusion on OOS. Our proposal addresses both of them. And it seems that there are a few companies that share our view. So instead of calling the proposal “irresponsible”, maybe we should let the discussion flow. Because after so many meetings, copying and pasting the same proposal over and over again is not going to result in anything. Also, your statement about MultiFire requirement is false. We have reproduced the MFA requirements in R4-2003558. 

	MediaTek
	Support Option 1. Comments are provided as the following,
One question to Option 1a, does it mean both INS and OOS evaluation period would change dynamically as the present of DL LBT failure? If so, we couldn’t understand why the OOS evaluation period should be extended by 2 SSB periodicities, as only one SSB is unavailable due to DL LBT failure, observed by INS. 
On Option 2, how to determine “SSBs not available” in practice is not clear. Noting that under low SNR, UE cannot reliably differentiate “SSB not available” is caused by DL LBT or low channel quality. 
On Option 3, it would be OK but it will need more simulation result to determine the value of X. 
In the response to Qualcomm, as minimum requirement, although the OOS evaluation period is longer than legacy NR, the advanced Ues can still indicate OOS earlier than the entire OOS evaluation period, so it is not necessary to delay the OOS declaration.

	Huawei
	We support Option 3. For the INS extension in 4-4, we present our thought below that the INS evaluation period shall be extended based on unavailable RLM-RS as other requirements. For OOS, either option 1 or option 2 has their own drawbacks. We think option 3 is a compromised method, which could have more flexible evaluation period for advanced UE or when the SNR condition is not extremely low.

	Ericsson
	Option 2 (OOS evaluation is based on Lout, where Lout ≤Lout,max is the number of SSBs not available at the UE during TEvaluate_out_SSB), which is aligned with our agreements on in-sync. 
The scaling approach has a lot of issues, in addition to that it is not really designed for NR-U and does not depend on LBT:
· It is not considering the impact of LBT failures which is a dynamic effect and not static, 
· Fixed scaling approach has additional problems with flexible transmission window when some SSBs may not be available in some discovery burst transmission windows;
· Misaligned with the already agreed in [2,3] approach for RLM in-sync,
· Results in inflexible system design and worse requirements than the requirements in MFA (MulteFire Alliance) where the UE does differentiate between detected samples and missed samples,
· It’s impossible to find a fixed scaling factor optimized for all system loads and channel occupancy levels, 
· RLM functionality is not working properly:
· UE will use all samples for evaluation so BLER mapping will not make any sense anymore for RLM out-of-sync,
· Because of false samples for out-of-sync the UE can trigger out-of-sync, even at high SINR and in a low channel occupancy scenario, and even indicate in-sync at the same time since the evaluation is done on a different set of samples than for out-of-sync
· RLM becomes unreliable and even unpredictable
· RLM-out-of-sync will be triggered very frequently and has no connection to the channel occupancy.
To Nokia: The UE can differentiate between present/not present, and if needed it can use even two samples for detection if it needs to, etc. Furthermore, the core issue for OOS is not in the lowest SINR region where the reliable detection is not so critical in fact, but it is more important for higher range so the UE does not declare OOS instead of IS mistakenly because of LBT failures, etc. On Option 1: it simply does not work, it’s the same as doing nothing and having Rel-15 requirements. Further, proposing Option 1 even for IS and reverting now all our earlier agreements is not serious and is irresponsible in addition to that technically it’s not a viable solution.

	Nokia
	One question to Ericsson:  MediaTek brought a paper some meetings ago (R4-1914077) with simulation results on the detection of SSBs in lower SINR. In low SINR it was shown that the UE cannot reliably detect the SSBs (so cannot detect an LBT failure). Though it is expected that the SINR in unlicensed spectrum is higher than in licensed spectrum due to the LBT mechanism, this cannot be always assumed in the requirements. How can we consider the number of DL LBT failures in the requirements, in low SINR, if the Ues cannot detect them in low SINR conditions?
We would also prefer that the requirements for INS and OOS were in the same “form”, as Ericsson proposes, but we are proposing Option 1 as a compromise, to address the issue brought by MediaTek. Regarding the observations from QC and Ericsson to Option 1, one alternative is that the OOS evaluation period is fixed, but we can discuss which scaling factor would be more appropriate, to avoid the situation posed by QC in which the OOS evaluation period can be 5x the INS evaluation period in the absence of LBT failures.
Regarding the proposal from QC, we would prefer not to open the discussion on the IS evaluation period again, as also mentioned in the following issue.


	Apple
	Fine with option 1a. Question to Qualcomm: we think the rate of OOS/INS declaration will be mostly up to L1 indication interval which is independent to the LBT failure, so as long as UE finish the first evaluation period of OOS and INS, the rate of OOS/INS declaration will be same as legacy NR? Our justification to use 1a is: compared with OOS,  INS also needs sufficient available samples to average the impacts from the potential LBT failure(e.g. “2 missing SSB burst within 5 SSB bursts evaluation time” and “2 missing SSB burst within 10 SSB bursts evaluation time” can have different impacts to INS evaluation results), so we are fine to scale it same as OOS.

	OPPO
	To be further clarified, OOS evaluation period is needed to decide based on clear understanding of available/unavailable SSB, which depends on the conclusion of issue 4-2 and 5-2. So we suggest to come back after clarification of available/unavailable SSB.

	Intel
	We support Option 1a, which is consisted with our proposals in the previous RAN4 meeting[R4-1913457]



Issue 4-4: INS evaluation period for SSB-based RLM 
	Company
	Comments

	OPPO
	We suggest to use TDRS as RLM measurement window for in-sync and out-of-sync evaluations. So we think further update for previous agreement is needed, and option 3 is provided if possible:
option 3:
Lin,max = 7 for Max(TDRX,TDRS)≤40 where TDRX =0 for non-DRX;
Lin,max = 5 for 40<Max(TDRX,TDRS)≤320;	
Lin,max = 3 for TDRX >320;


	Qualcomm
	We support option 1. In our view, this is the cleanest way to address the long-standing issues in RLM for NR-U and is consistent with Multi-Fire approach. Using the term TDRS is fine.
To Nokia and Ericsson: The INS agreement has now created significant issues on OOS. That merits revisiting it. 

	MediaTek
	Support Option 1. 

	Huawei
	We support option 2. For INS, the SNR condition is relatively high, and the requirement shall be defined based on the available RLM-RS. The only tricky part the OOS where the SNR could be extremely low under some cases. Option 1 will lead to extra delay for the recovery even no LBT failure happens. 

	Ericsson
	We have to follow the agreements, otherwise there is no point in making agreements if they are not followed afterwards.

	Nokia
	We have exhaustively discussed this in previous meetings. So far, we do not have any agreement on the OOS evaluation, but the IS evaluation requirements are in place. We object to re-opening this discussion at this time, in which we have so many open topics to discuss.

	Apple
	Fine with option 1 as commented in 4-3.



Issue 4-5: Whether UE can expect gNB to transmit RLM-RS with same transmit power across different occasions 
	Company
	Comments

	OPPO
	Support Option 3 leave it to RAN1.

	ZTE
	Support Option 3. Don’t see the necessity of a LS right now.

	Qualcomm
	This issue cannot be left to RAN1 because RAN1 is not involved in determining the RRM/RLM requirements. We support sending an LS to RAN1 to get clarification. 

	MediaTek
	Support Option 1 for SSB based measurement. Because RAN1 agreement is for CSI-RS measurement, and it is irrelevant to SSB based measurement. 
For CSI-RS based measurement, Option 2 is OK to us.  

	Huawei
	We support to send LS to RAN1 for clarification. We think is a quite common issue for RRM, we have drafted an LS about this issues in part 3 discussion.

	Ericsson
	Option 3

	Nokia
	Option 3

	Intel
	Support Option 2. This will quite import for UE define the test case for Oos and Ins. So the LS to RAN1 is necessary.



Issue 4-6: Whether to adopt the same approach for the extension of the INS and OOS evaluation periods for CSI-RS based RLM as in SSB based RLM 
	Company
	Comments

	OPPO
	Support Option 3, to deprioritize defining requirements for CSI-RS based RLM in Rel-16.


	ZTE
	Option 1 and 2 can be merged into one, which is to adopt the same approach when extending SSB based evaluation period and leave the Lmax to further study. If we can agree on this then during next meeting we can try to finalize on the Lmax.

	Qualcomm
	We support option 3. There are more technical issues in CSI-RS based RLM than simply copy-pasting the requirements from SSB.

	MediaTek
	Support Option 3.

	Huawei
	It should base on the conclusion of Issue 4-5.

	Ericsson
	In-sync: Option 2a, which is the same as the agreed approach for SSB-based RLM
Out-of-sync: Option 2b

	Nokia
	We support Option 1. But given the status of the discussions, we would also be fine with Option 3.

	ZTE
	We support Option 1. Can agree on Option 3.

	Intel
	Option 3 is more realistic. 



Issue 4-7: BFD requirements 
	Company
	Comments

	OPPO
	Agree with the recommended WF

	Qualcomm
	This issue should be deprioritized for now.

	MediaTek
	Agree with the recommended WF.

	Huawei
	Agree with the recommended WF

	Nokia
	Agree with the recommended WF.

	Intel
	Agree to defer to 2nd round



Issue 4-8: CBD requirements
	Company
	Comments

	OPPO
	Agree with the recommended WF

	Qualcomm
	This issue should be deprioritized for now. 

	MediaTek
	Agree with the recommended WF.

	Ericsson
	We have already agreements for SSB-based IS and even for CBD and in the last meeting we also agreed “Adopt the same approach as for RLM IN”, so we should move forward with beam management at least with CBD. Disagree with the proposed WF from the moderator, what is the reasoning behind this? 
Why are we reverting so many agreements on this thread?

	Nokia
	Agree with the recommended WF.

	Intel
	Can be deprioritized. 


 
CRs/TPs comments collection
Major close to finalize Wis and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going Wis, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2004033
	 Qualcomm: This CR is premature given the state of RLM agreements so far.

	
	Nokia, Nokia Shanghai Bell: it is too early to discuss this CR, given that the topic was proposed to be deprioritized in the 1st round. We should focus on the completion of RLM requirements before addressing the link recovery procedures.

	
	

	R4-2004660
	 Qualcomm: This CR is premature given the state of RLM agreements so far.

	
	Nokia, Nokia Shanghai Bell. 
We don’t recall discussions on a new thresholds QoutCCA or QinCCA for unlicensed carrier frequencies, so we would prefer to maintain the same nomenclature across the specification: so use Qout and Qin. Same for BLER.
Lmax definition has changed in RAN1. We should check and be careful to maintain the alignment between RAN1 and RAN4 specifications. Also, “candidate SSBs per half frame” should be revised, or aligned with RAN1 to avoid discrepancies. 
We do not agree with the evaluation period for out-of-sync.


	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Issue 4-1
	The set of SSB that UE is required to monitor
Status:
· 4 companies supports Option 1. 
· 1 company supports Option 2. 
· 1 company supports Option 2a. 
· 1 company supports Option 3. 
· 1 company supports option 4.
Tentative agreements: No
Candidate options: Same as the 1st round.
Recommendations for 2nd round: Continue discussion 

	Issue 4-2
	Whether the RLM requirements shall not rely on COT or other information availability 
Status:4 companies support Option 2. 1 companies supports Option 2. 1 company has concern for both Options.
Moderator: In last meeting, we already agreed that “the RLM requirements shall not rely on COT information availability. FFS whether the decision is applicable to both FBE and LBE or only one of them.” So there is no new consensus achieved in 1st round. The suggestion is to go back to the last meeting agreement in the 2nd round. 
Tentative agreements: No
Recommendations for 2nd round: (Same agreement as previous meeting) Given that the RLM requirements shall not rely on COT information availability, FFS whether the decision is applicable to both FBE and LBE or only one of them.

	Issue 4-3
	OOS evaluation period for SSB-based RLM 
Status:4 Options are on the table but no consensus nor majority review can be identified. The discussion has some dependency to 1) Whether to have consistent requirement framework for both OOS and INS and 2) the clarification of available/unavailable SSB.
Tentative agreements: No
Candidate options: Same as the 1st round
Recommendations for 2nd round: Continue discussion

	Issue 4-4
	INS evaluation period for SSB-based RLM 
Status:RAN4 has previous agreement for INS evaluation period. No consensus is found to revert previous agreement. This Issues is part of Issue 4-3.
Tentative agreements: No
Recommendations for 2nd round: Close this issue and use Issue 4-3 to continue discussion

	Issue 4-5
	Whether UE can expect gNB to transmit RLM-RS with same transmit power across different occasions 
Status:4 companies support Option 3. 3 companies support Option 2. 1 companies support Option 1.
Tentative agreements: No 
Candidate options: Same as the 1st round
Recommendations for 2nd round: Continue discussion

	Issue 4-6
	Whether to adopt the same approach for the extension of the INS and OOS evaluation periods for CSI-RS based RLM as in SSB based RLM 
Status: 6 companies is fine to Option 3. 2 companies have different view. 
Moderator: Given that 1) SSB-based RLM requirement is not finalized, 2) Issue 4-5 is not concluded and 3) CSI-RS specific technical issues for RLM were not yet discussed. Suggest to FOCUS ON ssb-based RLM in this meeting and postpone this issue to next meeting. In next meeting, RAN4 will decide whether to keep working on CSI-RS based RLM requirement in Rel-16.
Tentative agreements: Postpone to next meeting. In next meeting, RAN4 decide whether to keep working on CSI-RS based RLM requirement in Rel-16.

	Issue 4-7
	BFD requirements 
Status: All companies agreed to postpone it to 2nd round and focus on SSB-based RLM in the 1st round. Since there is not conclusion yet for SSB-based RLM in the 1st round. Moderator suggest to postpone BFD requirements to next meeting.
Tentative agreements: Postpone BFD requirement to next meeting.

	Issue 4-8
	CBD requirements 
Status:5 companies agree to postpone it to 2nd round. 1 company suggest to discuss. 
Tentative agreements: No
Recommendations for 2nd round: Continue discussion. 



Suggestion on WF/LS assignment 
Moderator: One single WF to be used for this Email thread. See Section 1.4.1.
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	
	





CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2004033
	Postpone.
Focus on technical issues in this meeting.

	R4-2004660
	Postpone.
Focus on technical issues in this meeting.



Discussion on 2nd round (if applicable)
	Issue 4-1
	The set of SSB that UE is required to monitor
· Option 1: UE is required to monitor at least one candidate SSB position index for each configured RLM-RS in every evaluation period (MediaTek, Qualcomm, OPPO)
· Option 2: UE is required to monitor SSBs from the set of SSBs that are QCLed with each other within the set of configured RLM-RS resources, until it detects an SSB during this SMTC during RLM or link recovery procedures (ZTE, Nokia)
· Option 2a: The UE is required to monitor at least one SSB from the set of SSBs that are QCLed with each other. Once the UE determines that a DRS is unavailable, the UE is required to monitor all SSB candidate positions of the next [N] DRS transmission windows. (Nokia)
· Option 3: Different RLM requirements for semi-static and dynamic channel access modes to be defined. If Option 1 is not agreed to be the baseline requirement for semi-static and dynamic channel access modes (Qualcomm, Nokia, Intel)
· For semi-static channel access mode, UE is required to monitor at least one candidate SSB position index for each configured RLM-RS in every evaluation period (Option 1).
· Option 4: Within the discovery burst transmission window, the UE is expected to monitor all candidate SSBs that correspond to each of the SSB indexes configured as RLM-RS resources (Ericsson, Nokia)
Tentative agreements: No
Candidate options: Same as the 1st round.
Recommendations for 2nd round: Continue discussion 

	Moderator
	Issue 4-1 will be treated in GTW session

	Company B
	2nd round comment



	Issue 4-2
	Whether the RLM requirements shall not rely on COT or other information availability 
· Background: According to the WF in last meeting,
· FFS whether the decision is applicable to both FBE and LBE or only one of them
· Proposals
· Option 1: RAN4 to introduce a new metric of NR-U RLM to identify instances of unsuccessful detection of RLM-RS. Send LS to RAN1/2 for further analysis on relevant issues of new metric if RAN4 decide to introduce a new metric (OPPO)
· Option 2: No for both LBE and FBE (Ericsson, MTK, Nokia, Intel)
Status:4 companies support Option 2. 1 companies supports Option 2. 1 company has concern for both Options.
Moderator: In last meeting, we already agreed that “the RLM requirements shall not rely on COT information availability. FFS whether the decision is applicable to both FBE and LBE or only one of them.” So there is no new consensus achieved in 1st round. The suggestion is to go back to the last meeting agreement in the 2nd round. 
Tentative agreements: No
Recommendations for 2nd round: (Same agreement as previous meeting) Given that the RLM requirements shall not rely on COT information availability, FFS whether the decision is applicable to both FBE and LBE or only one of them.

	Company A
	2nd round comment

	Company B
	2nd round comment

	Ericsson
	We support Option 2

	Qualcomm
	We support option 2.

	Nokia
	Option 2.

	MediaTek
	Support Option 2.



	Issue 4-3
	OOS evaluation period for SSB-based RLM 
· Option 1: Out-of-sync evaluation period is extended by a fixed number of samples (MediaTek, Nokia)
· Option 1a. OOS evaluation period is 2x INS evaluation period and independent of DL LBT failure. INS evaluation period is also proposed to be independent of DL LBT failure (issue 4-4) (Qualcomm, Apple, Intel)
· Option 2: OOS evaluation is based on Lout, where Lout ≤Lout,max is the number of SSBs not available at the UE during TEvaluate_out_SSB (ZTE, Ericsson, OPPO)
· Option 3: The evaluation period shall be scaled by a fixed scaler excluding samples whose SNR is higher than X dB. (Huawei)
Status:4 Options are on the table but no consensus nor majority review can be identified. The discussion has some dependency to 1) Whether to have consistent requirement framework for both OOS and INS and 2) the clarification of available/unavailable SSB.
Tentative agreements: No
Candidate options: Same as the 1st round
Recommendations for 2nd round: Continue discussion

	Moderator
	Issue 4-3 will be treated in GTW session

	Company B
	2nd round comment

	Huawei
	Based on the GTW discussion, we provide our views about option 3 here.
For example, 5 samples are needed as defined in the existing requirement. If the SNRs of all 5 samples within the window are higher than the threshold, all 5 samples are considered as valid and no extension is needed. 
For the worst cases, if the SNR of all 5 samples within the window are lower than the threshold, then the UE is not able to distinguish whether they are valid. Thus the window need to be extended, i.e. by scaling by 2, which is same as option 1.
For some cases, if only 2 of the 5 samples whose SNR are higher than the threshold, there is no need to extend the window for these 2 valid samples, and only need to extend the window by scaling on these 3 samples.
We think BFD should adopt the same approach since SINR condition for BFD is much higher. 



	Issue 4-4
	INS evaluation period for SSB-based RLM 
· Option 1: Extended by half the fixed number of samples used in OOS (Qualcomm, MTK, Apple)
· Option 2: Keep previous agreement (Huawei, Ericsson, Nokia)
Status:RAN4 has previous agreement for INS evaluation period. No consensus is found to revert previous agreement. This Issues is part of Issue 4-3.
Tentative agreements: No
Recommendations for 2nd round: Close this issue and use Issue 4-3 to continue discussion

	Company A
	2nd round comment

	Company B
	2nd round comment

	Ericsson
	We disagree with that this topic is a part of 4-3. The recommendation from the moderator is just reopening up a discussion on which we had agreements already.

	Nokia
	Same view as Ericsson.

	ZTE
	Suggest to keep previous agreements.

	Huawei
	We support option 2.



	Issue 4-5
	Whether UE can expect gNB to transmit RLM-RS with same transmit power across different occasions 
· Option 1: Yes for both SSB. FFS CSI-RS (MediaTek)
· Option 2: LS to RAN1 about the observation from RAN4’ perspective about concern on transmit power of RS (SSB and CSI-RS) for RRM measurement across different occasions (Huawei, Qualcomm, Intel)
· Option 3: Leave it to RAN1 (Ericsson, OPPO, ZTE, Nokia)
Status:4 companies support Option 3. 3 companies support Option 2. 1 companies support Option 1.
Tentative agreements: No 
Candidate options: Same as the 1st round
Recommendations for 2nd round: Continue discussion

	Company A
	2nd round comment

	Company B
	2nd round comment

	Ericsson
	Same view as in the 1st round – option 3

	Qualcomm
	Support option 2. This cannot be left to RAN1 because the evaluation of INS/OOS due to transmit power change across different occasions will be impacted.

	Nokia 
	Option 2, to send the LS, is also OK for us. 

	ZTE
	Can support Option 2 and send LS.

	Mediatek
	Option 2 to send LS is ok for us.



	Issue 4-6
	Whether to adopt the same approach for the extension of the INS and OOS evaluation periods for CSI-RS based RLM as in SSB based RLM 
· Option 1: Yes. (ZTE, Nokia)
· Option 2a: For CSI-RS based RLM in-sync, adopt the approach based on Lout, where Lout ≤Lout,max is the number of SSBs not available at the UE (Ericsson)
· Option 2b: For CSI-RS based RLM out-of-sync, adopt the approach based on Lout, where Lout ≤Lout,max is the number of SSBs not available at the UE (Ericsson)
· Option 3: RAN4 deprioritizes defining requirements for CSI-RS based RLM in Rel-16. (MediaTek)
Status: 6 companies is fine to Option 3. 2 companies have different view. 
Moderator: Given that 1) SSB-based RLM requirement is not finalized, 2) Issue 4-5 is not concluded and 3) CSI-RS specific technical issues for RLM were not yet discussed. Suggest to FOCUS ON ssb-based RLM in this meeting and postpone this issue to next meeting. In next meeting, RAN4 will decide whether to keep working on CSI-RS based RLM requirement in Rel-16.
Session chair: Postpone to next meeting. In next meeting, RAN4 decide whether to keep working on CSI-RS based RLM requirement in Rel-16.



	Issue 4-7
	BFD requirements 
· Option 1: Proposals in R4-2004032 (Ericsson)
Status: All companies agreed to postpone it to 2nd round and focus on SSB-based RLM in the 1st round. Since there is not conclusion yet for SSB-based RLM in the 1st round. Moderator suggest to postpone BFD requirements to next meeting.
Session chair: Postpone to next meeting. 



	Issue 4-8
	CBD requirements 
· Option 1: Proposals in R4-2004032 (Ericsson)
Status:5 companies agree to postpone it to 2nd round. 1 company suggest to discuss. 
Tentative agreements: No
Recommendations for 2nd round: Continue discussion. 

	Company A
	2nd round comment

	Company B
	2nd round comment

	Ericsson
	We appreciate technical comments, if there are any concerns with option 1.




Summary on 2nd round (if applicable)
Moderators: All open issues are captured in WF R4-2005367
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	R4-2005418  
LS
	Agreeable





Topic #5: Timing (AI 6.1.5.13)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2002542

R4-2004848
	ZTE Corporation
	Proposal 1: Approve LS [4] and send LS to RAN1 to inform them the latest RAN4 agreements on timing reference cell.

	R4-2002543

R4-2004849
	ZTE Corporation
	1. Background information:
In RAN4 #93 and #94-e meeting [1][2], it’s agreed that for NR-U Scenario B and C: if the current reference cell (i.e. Pcell in Scenairo C or PSCell in Scenario B) is unavailable to UE after certain number of DL SSB detection attempts, then the UE can take any activated Scell with SSB available at the UE within this CG as the new reference cell. Only Scenario B and C are listed since they are the only two scenarios supported at this stage which would face this problem.
2. Summary
The agreement in RAN4 might have impact on current RAN1 specifications.
3. Actions:
To RAN WG1 group.
ACTION: 	RAN4 kindly asks RAN1 to take the above information into account and resolve the conflict.

	R4-2003412
	Ericsson
	Proposal: There is no need to apply any one shot adjustment when timing reference cell need to be changed due to LBT failure. 
Proposal: Agree on the related CR in R4-2003411



Moderator: CRs are moved to Section 5.3.2

Open issues summary
UL Tx timing requirement
Issue 5-1: Whether to send an LS to inform RAN1 about RAN4’s decision on changing timing reference cell when SpCell is unavailable to UE for a certain number of DL SSB detection attempts
· Proposals
· Option 1: Yes (ZTE)
· Recommended WF
· Need more discussions
· Note: If Option 1 is agreed in the 1st round, discuss the LS detail in the 2nd round.

Issue 5-2: Definition of SSB available
· Proposals
· Option 1: least one SSB is available at the UE during the last 160 ms (Ericsson)
· Recommended WF
· Need more discussions
· Moderator: Can we merge this discuss with Issue 4-1?

Companies views’ collection for 1st round 
Open issues 
Issue 5-1: Whether to send an LS to inform RAN1 about RAN4’s decision on changing timing reference cell when SpCell is unavailable to UE for a certain number of DL SSB detection attempts
	Company
	Comments

	ZTE
	We see a need for the LS. Please check clause 4.1 in TS 38.213, it says:
“For a serving cell without transmission of SS/PBCH blocks, a UE acquires time and frequency synchronization with the serving cell based on receptions of SS/PBCH blocks on the Pcell, or on the PSCell, of the cell group for the serving cell.”
In our view the content needs to be modified because the RAN4 agreement we had.

	Qualcomm
	We can support sending an LS to RAN1 (cc RAN2). We can see that in a situation when UE has Pcell and two Scells (one with and one without SSB), switching the timing reference to Scell with SSB can violate the RAN1 specification for Scell without SSB.

	MediaTek
	Option 1 is fine to us

	Ericsson
	Why is the LS needed? It is unclear link between timing reference cell and scenarios D and E. No need to send any LS. RAN1 and RAN2 know for which scenarios the requirements are defined.

	Nokia
	We support sending the LS to clarify the issue.

	ZTE
	To Ericsson: LS is needed in our view because the latest RAN4 agreements have impact on 38.213. We ddidn’t mention Scenario D and E since they’re not supported now.


 
Issue 5-2: Definition of SSB available
	Company
	Comments

	
Qualcomm
	Similar issue is being discussed in measurement and RLM and the same conclusion should apply.

	MediaTek
	It needs to further discuss on how to define a cell is available or unavailable. 
And it is not clear to define a cell as an available cell if “least one SSB is available”, because it will be based on the conclusion of issue 4-1 and thus it can be discussed together with issue 4-1.

	Huawei
	It a common issue about the definition of available/unavailable SSB/SMTC.

	Ericsson
	The proposal has two parts: number of SSBs and 160 ms. We agree that the number of SSBs is related to the discussion in RLM so we can wait for that, while the second part can still be discussed here. Therefore, we propose to discuss: “at least X SSB(s) is available at the UE during the last 160 ms. X is to be discussed under issue 4-1”

	OPPO
	Agree with Moderator to discuss together with issue 4-1, since people have common understanding “available/unavailable SSB” need to be clarified for RLM and RRM measurement as well.



CRs/TPs comments collection
Moderator: The baseline CR is recommended according to agreed job partition in R4-1912663.
	[bookmark: _Hlk38215561]Requirements
	Comments
	CR responsibility

	
	
	TS 36.133
	TS 38.133

	UE timing related requirements
	MRTD
	N/A
	MTK

	
	UE transmit timing
	N/A
	MTK

	
	MTTD
	N/A
	MTK

	
	TA
	N/A
	MTK

	
	UE timer accuracy (UE-specific, not cell-specific requirement)
	N/A
	MTK




	CR/TP number
	Comments collection

	R4-2003411
	Moderator: Collect comments on both CRs. The final CR is to be provided by MediaTek.

	
	Company B

	
	

	R4-2003620
	Moderator:  Collect comments on both CRs. The final CR is to be provided by MediaTek.

	
	 Qualcomm: for the parts related to switching the timing reference to another CC, RAN4 should use the wording “UE is allowed to” rather than “UE shall”. This is the same way that RAN4 has used to specify when UE is allowed to transmit in the UL even if has not received DL RS for the past 160ms as long as it meets the accuracy requirement. Our understanding is that the reference switching is also aimed at maintaining accuracy requirements. So as long as UE can meet the accuracy requirements, UE may or may not switch its reference timing. 

	
	Ericsson:
All the changes except section 7.1.2 are not needed. The line is redundant which is repeated everywhere. For the changes in section 7.1.2, we suggest to consider the proposed changes in R4-2003411. Further, there is no any condition for SSB.



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Issue 5-1
	Whether to send an LS to inform RAN1 about RAN4’s decision on changing timing reference cell when SpCell is unavailable to UE for a certain number of DL SSB detection attempts 
Status: 4 companies agree with Option 1. 1 companies disagrees
Tentative agreements: No
Recommendations for 2nd round: Work on the draft LS in the 2nd round. If there is still no consensus, withdrawn the LS.

	Issue 5-2
	Definition of SSB available 
Status: All companies agree this issue is related to Issue 4-1. One company suggest to first work on the part that is not related to Issue 4-1.
Tentative agreements: No
Candidate options: No
Recommendations for 2nd round: Companies to check if the following proposal is OK: “at least X SSB(s) is available at the UE during the last 160 ms. X is to be discussed under issue 4-1”



Suggestion on WF/LS assignment 
Moderator: One single WF to be used for this Email thread. See Section 1.4.1.
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	R4-2002543 is Revised  
	Timing reference cell adjustment under NR-U
	
ZTE



CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2003411
(Ericsson)
	Not pursued.
Companies to work on the revision of R4-2003620 in the 2nd round discussion.

	R4-2003620
(MediaTek)
	Revised. 
To capture the comments from companies and the conclusions of open issues, if any.



Discussion on 2nd round (if applicable)
	Issue 5-1
	Whether to send an LS to inform RAN1 about RAN4’s decision on changing timing reference cell when SpCell is unavailable to UE for a certain number of DL SSB detection attempts 
· Option 1: Yes (ZTE)
Status: 4 companies agree with Option 1. 1 companies disagrees
Tentative agreements: No
Recommendations for 2nd round: Work on the draft LS in the 2nd round. If there is still no consensus, withdrawn the LS.

	Moderator
	To ZTE, please treat a separate email thread for this LS.



	Issue 5-2
	Definition of SSB available 
· Option 1: least one SSB is available at the UE during the last 160 ms (Ericsson)
Status: All companies agree this issue is related to Issue 4-1. One company suggest to first work on the part that is not related to Issue 4-1.
Tentative agreements: No
Recommendations for 2nd round: Companies to check if the following proposal is OK: “at least X SSB(s) is available at the UE during the last 160 ms. X is to be discussed under issue 4-1”

	Moderator
	Issue 4-1 will be treated in GTW session

	Company B
	2nd round comment

	Ericsson
	We support option 1

	Qualcomm
	We do not support option 1 for its vagueness. It is related to issue 4-1 and should be postponed. 

	Huawei
	We support to postpone the discussion. The “at least X SSB(s)” is confusing to us.




Summary on 2nd round (if applicable)
Moderators: All open issues are captured in WF R4-2005367
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	R4-2005374
CR
	Endorsable

	R4-2005373
LS
	[bookmark: _GoBack]Agreeable
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